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ItVs now generally accepted tliat the dis- 
ease Erythroblastosis Foetalis, better called 
Haemolytic Disease of the Foetus (or New- 
born) is caused by the action on the foetal 
erythrocytes of immune agglutinins formed 
in the mother’s serum during pregnancj:' 
and passed through the placenta into the 
-{petal circulation. Levine and his co- 
Avorke'rs (Levine and Stetson^ ; Levine et al~) 
first brought forward, evidence to show that 
the formation of these agglutinins is stimu- 
lated by an antigen present in the foetal red 
cells but absent from -the maternal red cells, 
the antigen having been inherited from the 
father, and they demonstrated that the Rh 
agglutinogen must be the antigen respon- 
sible in a very large proportion of the cases. 
For whereas the blood of only 15 per cent 
of subjects taken at random was found 
to be Rh negative (i.e. the erythrocytes 
lacked the Rh agglutinogen), among the 
^mothers of infants affected with haemolytic 
disease, as inany,,gs .93 per cent were 
Rh negative, whereas all the infants and 
'fathers tested were Rh positive. It was, 
therefore, concluded that the destruction of 
the foetal erythrocytes (Rh positive) was 


caused b}^ the formation of anti-Rh agglu- 
tinins in the serum of the mother (Rh 
negative). Confirm atorj^ observations have 
been published by Wieneri and by Boor- 
man, Dodd and Mollison.* 

A great deal more remains to be learnt 
about the whole process, however. For 
instance, although the combination Rh 
positive infant and Rh negative mother 
occurs in 9.46 per cent of all pregnancies 
(Haldane'’), it seems clear that the infant 
is affected with haemolytic disease in only 
a small proportion of these cases for the 
incidence of haemolytic disease is onty one 
in 400 or 0.25 per cent of all pregnancies. 
For this reason the mere demonstration 
that the mother is Rh negative and the 
infant Rh positive, cannot by itself be 
regarded as satisfactory diagnostic evi- 
dence of haemotytic disease of the foetus. 
Moreover, since the mother is Rh positive 
in a small proportion of cases in which the 
infant is affected with this disease, such a 
finding will not serve to exclude the diag- 
nosis. 

It is hoped that an anatysis of the results 
obtained from serological tests made on a 


2 


JOURNAL OF OBSTETRICS ANU GYNAECOLOGY 


large series of families may help in the 
assessment of the value of these tests in 
diagnosis and prognosis. 

Methods. 

One hundred'" families were tested 
because of the birth of a foetus suspected 
of being affected with haemolytic disease. 
In eveiy case the mother was tested and in 
the majority of cases the infant or father 
was also examined. In many families one 
or more of the previous siblings were also 
tested. In another 70 cases tests were made 
on women who had given birth to one or 
more stillborn foetuses ; and in a further 60 
cases in which the infant was thought to be 
affected with "physiological jaundice", 
mother and infant were tested. A grouj) of 
normal mothers and infants were also 
tested to obtain control material. 

The ABO group of the erythrocjdes was 
determined by a tube method and the Rh 
group was determined by the technique 
described previously (Boorman, Dodd and 
Mollison"'), using 3 different human im- 
mune anti-Rh sera. No attempt was made 
to differentiate between subgroups of Rh. 
Usually the erythrocytes of a given family 
were tested against the same anti-Rh sera 
and in man}^ instances they were tested, 
directly against the mother’s serum. The 
mother’s serum was almost always tested 
against the same 2 Rh positive bloods and 
against 2 Rh negative bloods. The Rh 
positive bloods included one blood which 
was known to give consistently strong re- 
actions with many different human anti- 
Rh sera ; the other Rh positive blood used 
gave weaker reactions with most anti-Rh 
sera but with occasional sera gave even 
better reactions than the first blood. This 
second blood was chosen for routine tests 
because it appeared to be qualitatively 

* Serological findings of 48 of these families have 
been reported previousljr (Boorman, Dodd and 
Mollison, 1942). 


different from the lirst blood and because 
its reactions seemed typical of the majority 
of Rh positive bloods. [Since this work 
was com.pleted, the classification of the 
subgroups of Rh has advanced consider^ 
ably. The first blood referred to Iwfs'b^ 
tested and found to belong tojsubgroup Rho 
(sec Wiener '''• "■) whereas the>sc<'nnd blood 
belongs to subgroup Rh, (genotype, Rfi, 
Rh, ; see Race and Taylor"").] 

When anti-Rh agglutinins were found, 
the serum was titrated against the same 
lest cells at intervals after deliv^ery as the 
opportunity occurred. 

In cases in which anti-Rh agglutinins 
were not found in the mother’s serum, the 
serum was tested against 20 different group 
0 bloods taken at random, to discover 
whether any atypical agglutinins were 
jfresent. In all these cases in which anti-Rh 
agglutinins were not found, and in many 
of those in which anti-Rh agglutinins were 
found, the anti-A and anti -13 agglutinins 
(if pre.sent) were titrated at various inter- 
vals after delivery. 

The technique employed for estimating 
the titre of anti-A and anti-B agglutRMTls 
was that described Aubert For the 

titration of anti-Rh-agglUtinins the method 
was modified, firstly, by placing the tubes 
in the incubator for at least 2 hours instead 
of allowing them to stand at room tempera- 
ture, and secondly, by handling the tubes 
gently so as to avoid breaking up the agglu- 
tinates. It should be noted that in any 
titration technique in which one pipette is 
used to make serial dilutions, a certain 
degree of "carry-over" is inevitable and 
therefore the recorded titre will be higher 
than the true value. (The titre of a serum 
is usually expressed as the recip rocal of 
the higheg dilutiojiAB 
occurs). However, m most cases only com- 
parative and not absolute titration values 
are required, so that the use of one pipetfe 
is no disadYantage.' 
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In api)ro\iinatcly Iwo-lhirds of (lie oases 
the inotlier was tested williin 20 days of 
tile birth of an affected infant and in many 
of tliese rejieatcd titrations of the sernm 
were carried out during the 20 days after 
delivery. In the cas(*s not tested within 20 
days of birth, the tests were ustialh' mad(‘ 
within months of delivery, but occasion- 
ally were not made until a }t;ar or more 
later. 

In a few cases the jiatient’s scrum was 
examined at intervals during jircgnancy. 

Diagnostic Criteria. 

In assembling a scries of families in 
which case.«; of haemolytic disease of the 
foetus arc thought to have occuiTcd. 
considerable difliculties are encountered 
because uncertainty quite often exists with 
regard to the diagnosis. 

Tlie diagno.sis of haemolytic disea.se of 
tlie newborn can usually be e.ctablished 
with reasonahle certainty if the infant is 
seen at the time of the illness and its blood 
is examined. It quite often happens, how- 
ever, that no blood examination is made 
and if the infant recovers and is seen for the 
first time at a later date it is often difficult 
to say, on clinical grounds alone, whether 
it was ever affected with the disease. In the 
case of stillborn foetuses, these difficulties 
become greater. Often no thorough patho- 
logical investigations are made or, in the 
case of macerated foetuses, arc practicable. 
Even when sections of the tissues are pre- 
pared there may be difficultj'’ in getting 
agreement from pathologists as to the signi- 
ficance of a certain degree of erythroblas- 
tosis in the organs. 

There is a tendency, therefore, to select 
the material according to the results of the 
serological tests. When the mother is found 
to have become sensitized to the Rh agglu- 
tinogen, the case is said to be one of 
haemolytic disease of the foetus, but when 
the serological findings are different, this 


diagnosis is rejected. This method of selec- 
tion is obvioiEsl}' undesirable. For it will 
leave out of account the cases in which the 
disease is due to sensitization of the mother 
to the Rh agglutinogen but, owing to the 
time of examination or some other factor, 
anti-Rh agglutinins cannot be detected in 
the .serum. Moreover, this selection will 
K-ad to the omission of cases in which the 
disease is due to sensitization of the mother 
to some antigen other than Rh. 

In an investigation of the serological 
findings in cases of haemoljdic disease it 
seems desirable to adopt definite clinical 
and pathological criteria for the diagnosis 
of the condition and then to analyse the 
serological results in ‘‘proved" cases. 
When this first assessment has been made, 
however, and some idea has been gained 
of the serological findings in a series of 
proved cases, it is desirable to take the 
further step of examining the serological 
findings in a series of doubtful cases and 
to discover what clincal and pathological 
findings accompany them. 

In the present paper the above order has 
been followed. The clinical and patho- 
logical criteria adopted for the diagnosis of 
haemolytic disease were as follows : 

1. ” Hydrops Foctnlis.” Hydrops of the foetus, 
with nsmemin. and erj'throblastaeinia if born alive, 
or with evidence of erythroblastosis of the organs 
if stillborn. An oedematous foetus exhibiting 
a.scitcs ha.s not been considered a proved case of 
haemolytic dise.ase of the foetus in the absence of 
Iiacmatological or pathological evidence. 

2. Sdflbirtli of the Foetus without Hydrops. One 
family has been included because of the birth of 
a stillborn foetus which showed widespread extra- 
medullary erythropoiesis. 

Stillbirths occurred in many other families but 
in these families one or more cases satisfying 
criteria (i). (3), or (4) also occurred and the families 
have been included on account of the occurrence 
of these latter cases. ^ 

3. " Icterus Gravis Neonatorum.” Onset of 
jaundice in an infant within 3 days of birth, fol- 
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Table II. 


Soiiio Examples of Families in which the Birth of at least Two Normal Infants 
Preceded the Birth of ait Infant Affected with Haemolytic Disease. 


Family 

serial 

Serological findings, 
Mother 

Siblings; Year of birth, clinical condition and serological 

Erythro- 

c}rtes 







No. 

Scrum 

I 

2 

3 

4 

5 

6 

13 

ORh- 

Anti-Rh 

' 193 T 

N 

ORh + 

1933 

N 

ORh + 

1935 

S.B. 

1937 

jaundiced 

ORh-f 

1940 

l.G. 

died 

1942 

S.B. 

oedematous 

17 

ORh- 

Anti-Rh 

1938 

N 

ORh-}. 

1940 

N 

ORh-^ 

1942 

l.G. 

recovered 
ARh 4- 




25 

ARh- 

Anti-Rh 

1939 

N 

1940 

N 

1942 

twins 

l.G. 

both died, 
both ARh -f 




II 

ORh- 

Anti-Rh 

1929 

N 

ORh + 

1931 

N 

ORh- 

1936 

N 

ORh- 

1938 
. N 
ORh.H- 

1940 

N 

ORIh- 

1942 

l.G. 

recovered 

ORh-f 

29 

ORh- 

Anti-Rh 

1928 

N 

died later 

1930 

N 

ORh- 

1934 

N 

ARh- 

1938 

N 

ARh-f 

1942 

l.G. 

recovered 

ARh-f 


37 

ARh- 

Anti-Rh 

1934 

N 

1936 

N 

1940 

l.G. 

recovered 

(kern- 

ictems) 

ORh-f 

• 



47 

ARh- 

Anti-Rh 

1921 

N 

1933 

l.G. 

died 

1922 

N 

1934 

S.B. 

9/12 

1924 

N 

1936 

S.B. 

7/12 

1926 

N 

1942 

S.B. 

9/12 

1928 

N 

1931 

l.G. 

died 

43 

ARh- 

Anti-Rh 

1 

1923 

N 

1942 

l.G. 

recovered 
ORh + 

1925 

N 

ARh + 

1927 

N 

ORh-f 

1929 

N 

Rh-f 

1931 

N 

ARh.-f 

1933 

N 

ORh-f 

45 

i 

ORh- 

Anti-Rh 

1940 

N 

ORh-f 

1941 

N 

twins 

(ORh-f 

(ARli-f 

1942 

l.G. 

recovered 
ORh -f 
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.Mcitlirr Si!ilii)f;s; Yivir of liirll). rlinir.’il con(litir>ii nnd .siTtiloj^ic.iI 

- findiiiRs 



IltvUito- 





■ '-n- 



Nn. 




2 


•1 

5 

6 

.S< 

MU. 

Anii-KI. 

I'l.O 

X 

"Ml 

N 

"Ml 

S.U. 

.■>/*- 

" 1 1'< 

h.'a. 

riTovcriMl 

Ml (2 

s.n. 



<»!Ui - 

Ali!l-lUl : 

’ U.Vi 

N 

"M7 

N 

).j 1') 

I.M. 

•lif.l 

1.0. 

IcioVi-U'.l 

ORh r 




MU. 

Ati!i-lUi 

1 

N 

(lici 

l.ltrr 

"M/ 

N 

AKlt-i- 

">l.l 

I.G. 

rccovorc! 
AUh + 




/.S 

AKIi- 

.\llti-IUi 

' '».< 1 
.V 

"M7 

N 

".'1.1 

l.C. 

ICCOV<TCd 

.Mn.4- 


• 



AlU. 

Aiiti-lUi . 

I'l.u 

,N 

"M.l 

.N 

"M.'l 

.\ 

"M7 

.V 

j;i ti;i(!icf(I 
rirovcTC-d 

"M.J 

I.O. 

rtroverfd 
ARI 1 + 


of .ill infiinl which, .-ilihouf^h affiTtod, 
ivcovcrcd. Again, in family 90 the liirth 
of ’ inlants, ;ill of whom died of icteru.s 
gravis within a few day.s of birtli, was fol- 
lowed by the birth of an infant which, 
althongh affected with icterus gravis, re- 
covered spontancousl^^ The no.vt infant, 
however, died of icterns gravis within a 
few days of birth. It is worth mentioning 
that in this famil}' it was at first reported 
that the 3rd child which recovered had 
always been jjcrfectlj' normal. Onlj^ when 
the mother was directly questioned did 
it emerge that the 3rd child had been seri- 
ously jaundiced from the i.st daj' of life 
for many weeks and had onl}^ recovered 
after a critical illness. This illustrates quite 
well the difiiculty which is cxj^erienccd in 
obtaining reliable information about these 
families. 

In 17 families the ist pregnancy ended 
in a miscarriage or stillbirth or in the birth 


of an inlant wlu'ch died within 24 hours of 
delivery. In only 4 of these 17 cases could 
th(! c.iu.^e of death 1)0 definitely ascribed to 
haemolytic disease according to the criteria 
mentioned above. Some details of these 4 
ca.ses are gi\'en in Table IV. Of the remain- 
ing 13 cases in which the cause of death of 
the lirstborn infant could not be deter- 
mined, the histories were as follows; mis- 
carriages during the first 6 months of preg- 
nancy: 5 cases; stillbirths during the last 
3 months of pregnancy; 5 cases; death 
within 24 hours of delivery : 3 cases. In 6 
other families the firstborn infant was 
affected with haemolytic disease but re- 
covered. Details of these families are also 
given in Table IV. 

Thirty normal siblings (including the 13 
fir.stborn infants mentioned above), born 
prior to the birth of an affected infant, were 
tested. Of the.se 26 were Rh posib’ve and 4 
Rh negative. 
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Table III. 


Sonic Examples of Families in xuliich the Birth of a Normal Infant Followed the Birth 
of One or More Infants Affected with Haemolytic Disease 
[According to Certain Defined Criteria). 


I'ainily 

serial 

Serological findings, 
Motlier 

Ervlhro- 

Siblings; Year of birth, clinical condition and serological 
findings 

No. 

cytes 

Serum 

I 

2 

3 

4 

5 

6 

7 

35 

ORh- 

Anti-Rh 

1937 

1939 

1941 

1942 







N 

I.G. 

N 

N 







ORh + 

died 

ARh- 

ARh- 





ARli- 

Anti-Rh 

1 1922 

1927 

J933 

1938 

1939 

19)1 

1942 




N 

N 

N 

N 

I.G. 

N 

N 






ARh + 


died 

ARh- 

ORh- 

63 

ARh- 

Anti-Rh ' 

1926 

1927 

1930 

1942 






! 

Misc. 

I.G, 

N 

I.G. 







‘fi 

died 

ARh- 

recovered 





j 

mths. 



ARh + 




83 

ORh- 

Anti-Rh 

N 

I.G. 

N 









Kern- 

ORh- 









icterus 







N.B. — Family 6o, in which the birth of an infant who died of " icterus gravis " was 
followed by the birth of an infant which was mildly jaundiced and recovered, is not 
included in this table because there was some doubt as to whether this latter infant was 
or was not affected with haemolytic disease. 

In 5 families the birth of an affected infant was subsequently born. In 3 other 
infant was followed by the birth of one or cases an affected infant was subsequently 
more normal children. In 4 families the born but no change in tire titre of the anti- 
normal children tested were all found to Rh agglutinins was detected. In the re- 
be Rh negative. In the fifth family, the maining 2 cases there was no change in the 
normal child was Rh positive. It must be titre of the anti-Rh agglutinins and the 
added, however, that in this case there was infant, when born, proved to be Rh nega- 
a suspicion that the infant was. very mildly five and unaffected. Evidently the forma- 
affected with haemolytic disease. tion of anti-Rh agglutinins in the mother’s 

(d) Changes in Titre of Immune Anti-Rh serum in these cases had been stimulated 
Agglutinins during Pregnancy and after by a previous pregnancy in which an Rh 
delivery. positive infant had, been carried. 

In 7 cases a mother who had previously In the great majority of the 100 cases 
given birth to an infant known to have some increase in titre of anti-Rh agglutinins 
been , or thought to have been affected with was observed following the birth of an Rh 
haemolytic disease, was tested repeatedly positive affected foetus and the peak of 
during a subsequent pregnancy. In every this response was attained between the 8th 
instance anti-Rh agglutinins were found in and 20th days after delivery in almost 
her serum. In 2 of the 7 cases a progressive every case. (Details of these and other 
increase in titre was noted during preg- immune responses in connexion with preg- 
nancy, and in , both of these an affected nancy are being published elsewhere). 
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DISCUSSION OJ- SHHOl.OC.lC/M. I-INDINJ'.S. 
Fiiidiv^s Ilf anli-Rh njit’Itititiiiis iti sera nj 
nil in'f^tilivi' tnollirn;. 

It w;is iiii'iitioncd :il)ov(* that Lfviin*, 
Katzii), Vo;^d and liurnltain/' only found 


anii-Kh a^'j^lntiniiis in the sera of a propo 
lion of Kli lu'i^ative women whose infan 
were alfttcted with hai'inolytie disease ( 
file foetus. Of T.|] such mothers. anti-K 
agylutinins were found in the .sera of .}; 
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Among 70 cases wlio were examined with- 
in 2 months of deliveiy, however, the pro- 
portion was much higher, i.e. 33 out of 70. 
Wiener” also has stated “in more than 
half the cases anti-Rh antibodies arc not 
detectable” and has supported this state- 
ment with the reference ” unpublished 
observations.” It will be evident that the 
experience recorded in this paper is con- 
siderably different since anti-Rh agglu- 
tinins were found in 93 out of the 97 Rh 
negative mothers tested. This ma}' be due 
in part to the fact that man}^ of the present 
cases were examined within a short time 
of deliver3L On the other hand, among 37 
cases examined at 2 months or later after 
delivery, all but i still had detectable anti- 
Rh agglutinins. It must therefore be con- 
cluded that the technique used in the 
present tests was more sensitive than that 
employed by the authors referred to above. 
In this connection it is of interest that Race. 
Taylor, Cappell and McFarlane” who used 
a technique almost identical with ours, also 
found that a high proportion of the sera of 
Rh negative women, whose infants were 
affected with haemolytic disease, contained 
anti-Rh agglutinins; (they were demon- 
strated in 38 out of 44 sera, many of which 
were not examined for some months or 
more after delivery) . 

The observation of this high incidence of 
anti-Rh agglutinins in the sera of Rh nega- 
tive mothers whose infants are affected 
with haemolytic disease suggests that, pro- 
vided the mother's serum has been exam- 
ined within say, 20 days of delivery, and a 
sensitive technique has been used for the 
examination, failure to find anti-Rh agglu- 
tinins in the serum of an Rh negative 
mother should be interpreted as meaning 
that her infant is probably not affected with 
haemolytic disease. 

As mentioned above, in one family, 
mother, father and infant were all Rh posi- 
tive, but the mother's serum agglutinated 


file erythrocytes of the infant and father 
and also approximately i in 3 Rh positive 
bloods (groups 0 and A) taken at random. 
It was observed that the' serum only agglu- 
tinated 2 out of 45. Rh negative bloods. 
Sub-sequently, it was possible to identify 
this agglutinin as anti-RlL. (Wiener and 
Sonn"'); fuller details of its reactions are 
given b}' Race, Tajdor, Boorman and 
Dodd’ in a note in which the serum is des- 
cribed as K. The fact that this agglutinin 
was responsible for the destruction of the 
foetal crjdhrocjdcs was demonstrated b}'^ 
transfusing the infant with a mixture of 2 
bloods, one of which was agglutinated 
b}^ the mother’s scrum and the other of 
which was not. It was found that the ” in- 
compatible ” erjdhrocytes were far more 
rapidly destro}'ed in the infant's circula- 
tion than were the ‘‘compatible” cry- 
throcytes (Mollison.’*) 

In 2 families, the mother’s scrum was 
found to contain potent anti-B agglutinins 
incompatible v'ith the foetal crj'tlirocjdes, 
the titre of the agglutinins being 32,000 and 
8,000,000 respective^. It seems probable 
that the affection of the infant in these cases 
was caused b3^ these immune agglutinins 
(see discussion below). 

SUMMARY OF FINDINGS IN 100 PROVED 

CASES OF HAEI\IOLYTIC DISEASE OF THE 
FOETUS. 

Immune agglutinins, incompatible with 
the foetal erythrocytes were found in g6 
out of the TOO cases. In 93 cases the agglu- 
tinin was anti-Rh; in one other case, the 
agglutinin was identified as anti-Rh; and 
in the remaining 2 cases it was anti-B. In 
the latter 2 cases the potenc3^ of the agglu- 
tinins was far greater than that observed 
in the majority of cases in a series in which 
the infant was normal. In the following 
section, therefore, the finding of immune 
agglutinins of these kinds, incompatible 
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1, 5hi- <)1 tl5<" {in-Sts'- its th< ';'• 

TI S'- r<3iS'.i<ir3<-<I So ila.Vf hrcli <its«- lo 

h;'.' iii<>]yl!(' , In ihr<-f' (fSlii s 

v<-i\- jXiSt ist anti-A tis' anti-H ajjijhitiniss*- 
wi'i'c' {onnd fj)rak siin-'; i,«)(h»,o(>o 

.a!)(l li is uncfit.iiis 

wlu'th' !’ or not llifa' {oclnft-s wcic jill'cricd 
wills h.if-niolytic tli'casi* (sci- dis'iission 
l»c-lo\v}. 

■J'Ih’ failni<‘ to lind iinniiim- siji/'hiditins 
its she- ri-niaiisinj; 5f teases ren(l»ris it unlikely 
that in inoie than a few of these iisslanees 
(at the most) was the foetus affected with 
haemolylicdist ase, since thef^ical imijority 
of llsese eases were examined within 20 
da\'s of deliv(‘iy. This cfsisehision receives 
ftirlher sti])j)(srt from the rshssMv.ilion that 
oisly 0 of these 50 motlK-rs weic Rh nej^a- 


tni: I i»i/n s 

live. In the c.tM- (if one of the fi Rh m /^ative 
snothess. i'li-iminmiizaljon may have oe- 
( ntied. hut sim (■ flit' serum was not exam- 
irnii unlii 5 yeais aftei the last delivery a 
•i< tmi’e ojiiijjon I <iu!d not In- niven. The 
oth» 3 y Kh nt-e.iiive motliei.s were tested 
V. ishits }.t d.ty . of delivery, 

yonn di t.tih of thi- 1 1 familic'i in wltirh 
the ' ttUhit ih os 5ui'-<-a.iiiaj;e was- ajspareistly 
atisshiit.dde Jo i'.o inmusni/ation an* j'ivtm 
m la.hfe \\ It will he not(d that in 5 
of she I.ei' llse di.n;nosis of " hvdiops 
teet.sh' " hroi heen nsade from the .ipjH-aj-- 
,ijt> ' «‘f the fos tU'', i(s tise-se eases, how('\'er, 
nil p.ithoiityica! ex.oniisation was earriefi 
0(35 ,oid .let osilinp to fh(‘ criteria adopted 
the- . I ,is,-s eoidd tsot therefore he iischided 
.e- " ptoved inst.'.tin s of haemolytic dis- 
e,-'. of the f(i. t( 5 '-“ iss se( tiolS 1 . IjS ilse 
j« isi.tinim; o f.tsnilies 01 dema of the foetus 
v ,e not If eoidi d and the isifant was macer- 
■iji-ti 03 outss.sidiy noimal. In this {»roup 
of J3 e,!'.. ihedead (o''tnsuas horn at the 
;-ih month of prei.m-.tney in all bin oni- 
instance. In tih.'^ latter instance (himily S.j) 
a stillhitih at months of pre/^nancy was 
followed )iy mise.irri;»ttr‘.s at 5' months and 
m- mills ii->pectively. 

Amony the ;*.soup of 56 cases in which 
the slillliiith or misearriarn' did not appear 
to be (hie to haemolytic disease, the birth 
of the dead foetus occurred in ninny of 
the cases at an early stage in pregnancy 
(ia-. within the first h months). In some, 
however, the birth occurred at a late stage 
.and in a few the diagnosis of hydrops 
foetalis was considered on clinical grounds, 
'fhe following case may be qnoled as an 
exanijile; First 2 jivegnancics, normal 
infants; 3rd pregmmey, macerated foetus 
exhibiting gross ascites delivered at term. 
An (‘xaminalion of the lilood or tissues 
was not carried out, but serological tests 
showed that the mother and foetus were 
both group (), Kh positive and no ineoni- 
patihility could he detected between the 
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JOUJ?NAL OF OBSTETRICS AND GYNAECOLOGY 
Table V. 


So)iic Exa)nples of Families in ivhich More than One Stillbirth {or Miscarriage) occurred 
and in which the Serological Findings suggested that the Foetal Death was due to 

Haemolytic Disease. 


Family 

serial 

No. 

Serological findiiTgs, 
Mother 

Siblings; Clinical condition and 

serological findings 

Erythrocytes 

Serum 

I 

2 

3 -1 

21 

ARh - 

Anti-Rli 

N 

N 

S.B.* 

22 

ORh- 

Aiiti-Rli 

N, ORIh- 

S.B. 

S.B.' 

36 

ORh- 

Atiti-Rli 

N 

S.B., 7 j 12. 

S.B.. . 3 / 12 

33 

ARh- 

Aiiti-Rli 

N 

N 

N N 




s.u. 

N 

S.B.* 

50 

ARh- . 

Aiiti-Rh 

S.B., F.T. 



57 

ARh- 

Anti-Rh 

N 

died at 12 lirs. 

S.B., J'.T. 

58 

ARh- 

Anti-Rh 

N 

S.B.* 


82 

ORh- 

Aiili-Rh 

S.B. 

died I St day 


84 

ARh- 

Anti-Rli 

S.B., 7.1, /la 

S.B.. 51/12 

S.B., ’ 3^1 2 

( J 2 

ARh- 

Aiiti-Rli 

N 

S.B.” 


9 ‘t 

ARh 

Aiiti-Rli 

N 

S.B., 7 / 12 

S.B.* 


‘ Clinical diagnosis “ Mydrops foctnlis.” 
F.T.=Fu 11 Term. 


mother’s serum and the infant’s erythro- 
cjdes. Moreover, the mother’s serum, when 
examined again lo days after deliverjc 
did not show any evidence of atypical 
agglutinins. It therefore appeared unlikely 
that the foetus was affected with haemo- 
lytic disease. 

Discussion. 

In 59 out of 70 cases in which a mother 
had given birth to one or more stillborn 
foetuses, or had miscarried on one or more 
occasions, no evidence of iso-immunization 
to the Rh factor could be obtained. In the 
remaining ii cases, on the other hand, 
there seemed little doubt that the death of 
the foetus was due to haemolytic disease, 
for iso-immunization of the mother to the 
Rh agglutinogen was demonstrated. 

Although on the whole the cases of foetal 


death due to.haemol3dic disease occurred 
late in pregnancy, and the cases not attribu- 
table to haemolytic disease were mostly 
miscarriages during the early months of 
pregnancy, the history alone is an un- 
reliable guide in the individual case, 
since exceptions to both these rules occur. 
Among some of the 59 cases in which evi- 
dence of iso-immunization to the Rh factor 
was not obtained, death of the foetus 
occurred at the 7th or 8th month of preg- 
nanc}^ in several instances. Conversely, in 
one family included in Section I (see Table 
I), a mother gave birth at the 5th month 
to a stillborn foetus which exhibited the 
t3^pical features of h3'drops foetalis. (We 
are indebted to Dr. J. R. Gilmour for this 
opinion. He found lipoid infiltration of the 
suprarenal cortex and points out that this 
change only occurs in h3^drops foetalis). 



INCIDENXE OF HAEMOLYTIC DISEASE OF THE FOETUS 


Serf)logical tests are likely to prove valu- 
able in deciding in a given case whether or 
not foetal death is attributable to haem- 
olytic disease. 

III. Serologic.\l Tests in Cases in 

WHICH THE Infant was apparently 
Normal. 

Sixt}' infants developing “ phj^siological 
jaundice ” were tested, together with their 
mothers. Any infant developing jaundice 
within the first 5 days of life was considered 
to be affected with “physiological jaun- 
dice,” provided that there were none of 
the classical features of “icterus gravis” 
as defined above, and provided that there 
was reasonable evidence that the jaundice 
was not caused by .syphilis, sepsis or con- 
genital obliteration of the bile ducts. 

RJi Grouj) Differences. 

Six of the 60 mothers wore Rh negative. 
In /, of these cases, anti-Rh agglutinins 
w(u'e found in the mother’s serum (all 6 
cases were tested rejK-atcdl}’ during the 20 
days following delivery). One of these > 
cases occurred in a family de.scribed above 
(see Table II) in which a previous infant 
had been affected with “icterus gravis.” 
'Fhe j^re.sent infant may also have been 
aff(‘cted (though mildly) with haemolytic 
disease; because its haemoglobin value was 
only Q2 i)er cent 8 days after deliverv' and 
a blood film made on the 3rd day of life 
showed as many as 15 nucleated red cells 
per 100 leukocytes. Unfortunately, the 
child could not be examined again after the 
8th day. However, it is known that it was. 
]K‘rfoclIy healthy at the 3rd month of life 
so that it cannoi have been very seriously 
affected. In the other 2 casc-s the infant 
only developed the mildest degree of jaun- 
dice and repeated examination of blood 
films never revealed any abnormalitv so 
that the diagnosis of haemolytic disease 
apr>e.ir<'d to be definitely excluded and the 
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jaundice of the infant could not reasonably 
be ascribed to this cause. 

ABO Group Differences. 

Among the first 25 cases tested, the 
mother's serum was found to be incom- 
patible with the infant's erythrocytes with 
respect to the anti-A and anti-B agglu- 
tinins in as many as 13 cases. Since the 
expected incidence of this kind of incom- 
patibility (i.e. due to anti-A or anti-B 
agglutinins) is only one in 5 births (accord- 
ing to a figure kindly supplied Iw Dr. G. L. 
Ta\dor), it was thought that this finding 
was suggestive of some relationship and 
that some cases of physiological jaundice 
might in fact be mild cases of haemolytic 
disease of the newborn due to destruction 
of the foetal erNdhrocytes by anti-A or 
anli-B agglutinins (see Boorman, Dodd 
and Mollison’). 

In the next 32 consecutive case.s tested, 
however (excluding the 3 cases in which 
anti-Rh agglutinins were found in the 
mother’s serum), the incidence of this 
kind of incompatibility was onh' 7, almost 
exactly the expected figure in a random 
sample of cases. Thus in the majority of 
ca.scs of “ ph3’siological jaundice ” no in- 
compatibility between the mother’s serum 
and the infant’s epvthrocvtes could br- 
detected. 

h'urther evidence was obtained from 
another group of cases in which routine 
tests were made on the bloods of mothers 
and infants taken at random. In 26 cases 
in which the mother’s senim was incom- 
patible with the foetal eivdhrocvtes, the 
infant did not develop severe jaundice 
in a single case and develojx-d mild tran- 
sient jaundice in only a small number of 
instances. In ib out if the.^e 2O case.- 
ihere was evidence of an immune response 
following the birth of a child, the highest 
litres attained falling between 2=/> and 
1 1. 000. 
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ARCHIVES OF SURGERY 

cortical striations were moderately diminished and the glomerular tufts scarcely 
visible The little tumors were gray inside The left kidney weighed 195 Gm 
In the fat close to its dorsal surface and convex margin was a firm tumor 12 mm 
in diameter, pearly white inside In the lower pole was a nodule of white and 
faintly yellow tumor tissue 28 by 22 by 28 mm , extending through the cortex 
into a renal pyramid On the ventral surface near the convex margin embedded 
deeply m the cortex was another 1 cm in diameter In other respects this kidney 
was like the right 

In the cortex of the upper pole of the left suprarenal gland was a gray tumor 
nodule 3 mm m diameter In the fat at the upper pole were two others, one 3 
and the other 6 mm m diameter There was a moderate diminution of the yellow 
substance of the cortex The lining of the suprarenal vein was smooth throughout 

In the outer part of the upper margin of the left innominate bone and its ala 
was a tumor 13 cm along the iliac crest, 5 cm wide and extending into the ala 
S 5 cm It was surrounded by a fibrous capsule and was very soft The bone 
was destroyed for a depth of 5 5 cm , but just beneath the capsule were spicules 
of bone The tissue ivas gray to j'ellow, except for minute places that contained 
a yellow fluid Approximately 20 per cent of surfaces made by cutting consisted 
of these necrotic regions The muscle about the bone seemed to be pushed away 
rather than invaded by tumor tissue 

The seventh thoracic intervertebral disk was thickened by a mass of gray-pink, 
moderately firm tissue which projected against the dura of the cord This 
thickened tissue v as roughly wedge-shaped, the widest place being along the cord, 
where it was 1 8 cm , from here it tapered forward The intervertebral disk left 
white surfaces when lifted from the bodies of the seventh and eighth thoracic 
vertebrae, but m the cartilage were fine spicules of bone 

In the ninth rib, 3 cm from the anterior axillary line, was an erosion of the 
bone and a replacement by gray-white tissue, forming a nodule 3 cm long, 2 cm 
wide and 1 6 cm thick On the left side in the body of the eleventh thoracic 
vertebra, just above the margin of the twelfth rib, vas a pink-gray mass 2 cm 
long, measured along the spinal column, 1 5 cm wide and projecting about 
5 mm This extended about 5 mm into the substance of the bone, and forward 
about the same distance The bone was eroded and replaced by a soft gray 
tissue There were no gross changes in the heart, liver, spleen, pancreas, gall- 
bladder, stomach, intestines, trachea, esophagus, large blood vessels, thyroid 
gland, testes, epididymides, prostate gland, seminal vesicles, appendix vermiformis, 
brain or leptomenmges, except as stated 

Histology — In sections from the wall of the bronchus in the upper lobe of 
the left lung from which the tumor radiated,^ from many parts of the tumor 
farther out in the lung, and from the various metastatic growths in the kidney, 
suprarenal gland, eleventh rib and left innominate bone, the tumor cells were 
alike, tall cylindric cells arranged in tubules or solid cords (fig 3), much like 
the formations in cylindric cell carcinomas of the colon, but without much produc- 
tion of mucin They were undoubtedly from the glands in the mucous membrane 
of the bronchus, from which the tumor grew so symmetrically In the nodules 
in the kidney the tumor cells were more compact, and in some of the sections 
from the tumor of the lung there was a large amount of necrosis 

1 Kaufmann Lehrbuch der speziellen pathologischen Anatomie 1 ^^2, 1911 
(The author refers to the bronchus from which the tumor arises as a pedicle for 

the tumor ) 
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« ARCHIVES OF SURGERY 

ni the pus, and nothing grew from it on culture medium On July 26, 1925 the 
elbow was mconipletcly ankylosed at 90 degrees, swollen, tender and red, but the 
patient was not acutely ill Examination of material from the head of 
the ulna and radius removed at operation Aug 13, 1925, indicated simply a 
low grade suppurative osteitis The symptoms persisted The urine never con- 
tained more than a trace of albumin The Wassermann tests continued to be 
negative, the white cell count averaged about 9,800, the temperature was 98 F , 
the pulse rate, 104, and respirations, 22 By Oct 14, 1925, the entire arm was 
swollen again and was exceedingly painful There were palpable lymph glands in 
the axilla, and five days later the arm was blue and edematous It was amputated 
at the distal end of the proximal third of the humerus on October 24, and the 



Pig 4 — Photomicrograph of tumor cells discovered in tissues following sur- 
gical amputation of the arm (tumor number 3) The rows of epithelial cells 
are arranged in scar tissue like any so-called scirrhus carcinoma originating in a 
gland At several clinical conferences, and by some pathologists to whom micro- 
scopic preparations were submitted, this tumor was diagnosed endothelioma 

patient was discharged on November 7, with a diagnosis of chronic periostitis of 
the bones of the right arm Other diagnoses considered were hypertrophic osteo- 
arthropathy of Mane, proliferating ossifying periostitis, condensing osteomyelitis 
and secondary hypertrophic osteitis 

Histology— In sections from a number of places in and around a callus where 
the several operations were made about the elbow, there was a great deal of scar 
tissue in the soft tissues enclosing irregular cells in poorly defined rows (fig } 
In many places the scar tissue greatly exceeded the cells, which were isolated 
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right lung were studded with raised, gray masses, from 1 mm to 
1 cm m diameter Tliere were similar masses from 1 to 5 mm in diameter m the 
peura of the left lung The lower lobes of the lungs were not crepitant 
Surfaces made bv cutting were red-brown, smooth and moist The peribronchial 
lymph glands were hard, small and black, with regions of white-gray tissue The 
left parietal pleura was red-r ellow-brown, studded with firm, raised, white glazed 
plaques, from 1 to 10 mm m diameter, many of them confluent, the majority 
linear, parallel to the ribs and averaging 5 mm in width The right parietal 
pleura was similar to the left 


The lining of the trachea and main bronchi was very red and covered with a 
viscid yellow secretion The tracheobronchial lymph glands were from 5 to 
20 mm in diameter, firm and grav-black, and had gray-white regions inside 

On the abdominal surface of the diaphragm was one tumor nodule 5 mm m 
diameter Another 10 bv 13 mm was in the right lobe of the liver in front under 
the capsule The liver weighed 1,820 Gm A section of the duodenum at the 
ampulla of Vater was red-brown The blood vessels were distended, and there 
were a few subserous gray-white nodules The mucosa was red-brown, and 
there w’cre a few' submucous hemorrhages There was no gross change of 
the heart, tlnroid gland, esophagus, stomach, suprarenal glands, kidne}'s, urinary 
bladder, gallbladder, prostate gland, spleen, rectum, larynx, testes, epididymides, 
intestines, brain, pancreas or large blood vessels, except as already mentioned 

A section of the left tibia, 18 bj 3 5 by 5 cm , w'as partially covered by muscle 
and areolar tissue The periosteum w'as firmly adherent, and beneath the peri- 
osteum the bone w'as rough, and on cross-section there was a layer 1 mm thick 
w'hich W'as distmctlj' demarcated from the enclosed cortex The cortex was hard, 
the medulla, yellow' and soft The right clavicle w'as roughened anteriorly 1 cm 
from the sternoclavicular junction The periosteum was firmly adherent, but 
slightly thickened The underljing bone was smooth, except for the roughened 
regions mentioned, which w'ere red and Qxtended half the width of the bone There 
was a roughened ridge on the anterior and superior surface of the left clavicle, 
extending 1 5 cm from the distal end of the'bone to the middle There was also 
a jagged, rough protuberance 1 cm in diameter, 2 cm from the sternocostal 
junction The external surface of a piece of bone removed from the anterior 
crest of the right ihum was smooth and yellow-white The periosteum was 
adherent, but not thickened The cortex was rough hard and yellow-white The 
medulla w'as red The fifth right nb was smooth, varying from red-brown to 
gray-brown The cortex was relatively normal to the amount of cancellous tissue 
The cortex was yellow and hard, the medulla was soft and red The right 
fourth rib was similar 

After fixation in formalin, the lungs were cut into parallel horizontal segments 
1 cm thick and the following was noted The left bronchus divided abruptly into 
a large branch to the lower lobe and another to the upper That to the lower 
lobe again divided 1 cm from the first bifurcation into two branches, one with 
a large lumen (8 mm ) toward the medial side, the other with a smaller (5 mm ) 
more directly out to the left The wall of the smaller was 4 mm thick, that of 
tlie larger, 2 mm where they arose Beyond this bifurcation the channels of 
the branches of the bronchus with the smaller lumen were filled with coagulated 
mucus, and the thickness of its mucosa 1 cm beyond its origin was 5 mm The 
surface of this thick Iming was finely granular and warty as compared with that 
of the other bronchi which had a lining with small parallel longitudinal folds 
The tissue of the lung supplied by the constricted bronchus was leathery and 
contained little air 



> tl 


. {LJinjJ DIJL iniJu(->\-»p pB[[ ii javDJiijw joium 

1 ' nj I'liuj f ID -uoiajJ =>1P^ ioumi i[Uvv 

i!o ijiiju '•p"'>v tplui v[ [[utis ojo u Sijopj 0 ([ Jidi[} Suojy’ 

jji /J 7 J, VLU Ti(i ([L pipinjxi piiB (/ ^y) stuniilob jB[nqo(J3iui jo 

' 1 . 'll \[ ’i{j III p'i(I(>p\>p pi.i| "JL-O' ipns oiuog (9 Sy cj) sdnojS pEiub 
I ,c> ),t ^ I \! [ ji'iuni ■»([» “"JLis t[Ons m jsO( jjjw b[Oiiin;iiD i[dui\i 

^ I j^i ! ip I ) 'ijijj i[L i{j(f[u til '.jscjqojyy JO 'lOssi.iu jo sjeds hi pojjtis^j pHl[ 
I. > n 1 i"U L •- ii[ sumidos oip JO osoi[j puB sfossov poo[q aijj 
.1 , spiiitp ijiliiMi - 11(1 ajiu >L (9 ;Jy) papcvui ojdw uuu z o} j iuojj jo 

i^udiud BJum; up lu bpoo joiunj pajaut-Os j puE luauiaSpojsip 
( 1 m iit"Ji nn^yi-) j'liiuiy iByaijiida ayi joj ouEjquiaiu jiioiuasEq Eudojd 

1 >11, III aqi t<> iipi joiuii aqi }/ i-paa joiunj qjiw pa([y (^siiiai) sputieqa tidui\[ 
sai>aiuui|H' aSji[ siiLaipiii / iinsqB si iuni|ai|)ida aaejjns ajijua aqx £ jaquinu 
-1 inj-q ^nipiiojii aqi jo uuoiiujlo ucuiud aqj jo qdEJSojaimoioqj; — y Sij 



jipiULip tioiuiq B ij)i\i sojoupuojq ui spiiueip ipng avisuajxa seu Sun} ijaj aip 
ju iipiiojq aqi JO sjLoa joiao pus EUdojd Baiun; aqj ui sjauuBip qdmC[ Suoje 
iiLiivtiajx'j ucuBumit\a iua;Joui)sod aq; ;b pa;ou sassEUi jEy aq; aaaq; SuiiuJOj 
umid aq; o; spiiiitip qdiuq aqj iii Siinj qasa q3nojq; jno pue spuE[S qduiq 
iinai-fpL ojiii papuajxa psq jouin; aq; uot3aj siq; uiojj spaa jouin; qjiw papy 
s[auin.qa qdiuv[ aSnq qjiu puE junouiE ui pauEi qaiqu ajEpnxa aijCaoqnaj b qjiw 
>paa joiunj pajajjBas qjiu paua^jaiq; vjjBajS sew qaiqu ‘(c 3y) Budojd Eauin; 
aq; ui sew jouinj aqx sajvaoqnaj qjiu pajEjjjyui ajau sjuaiuSEJj qans atxiog 
jaqjoiiE auo oj uoijL[aj oiqdEjSodoj jeuijou e pEq sjpa aq; puE ‘pajajjEim seu 
'liiaiuiLJi qans ui uinqaqjida aqx (aciuBqa aip ojui pa3po[Sip ipBaiUEqaaiu uaaq 
puq ;i sjaqjo uj paStiEqaun seu lunpaqjida 3uim[ aq; ajaqu saaejd ajau ajaq; 
^nqauojq uieiu ho] aq; in qjuoj3 uEuiud aq; qSnojqj suoijaas tij — XGoioistf-j 


H 


J\O^I JO [J-HOSNIH 



ARCHIVES OF SURGERY 


(fig 8) The 
carcinomas that 


cicatrization resembled that frequently seen in some mammary 
grow slowly and deform the regions inhabited by the tumor 


The failure to find any tumor in tissue removed at two operations 
was due, in part at least, to the amount of scar tissue caused b> the 
tumor This view is supported by the fact that microscopically tumor 
was absent in tissue from the periosteum and bone where, in a number 
of places, the outer parts of bones were found rough at the postmortem 
examination The number of operations ending with amputation of 
one forearm, and the difficulty in finding the primary tumor after 
death are other impressive features of this third bronchiogenic carci- 



Fjg 6 — Photomicrograph of a portion (width 5 mm) of the primary bron- 
chiogenic carcinoma listed as tumor number 3 A indicates cartilage, B, part of 
the wall of a pulmonary artery (O with rows of tumor cells in scar tissue similar 
to figure 4, but in much less magnification, D, masses of tumor cells m peri- 
vascular lymph channels, E, the bronchus and F, the normal bronchial glands 


noma Still another, to be considered later, is the diagnosis of 
endothelioma made on a number of occasions by pathologists and others 
at consultations and clinical conferences during the life of the patient 
The fourth bronchiogenic carcinoma was also pronounced an 
“endothelioma of the bone” by visiting pathologists and surgeons at 
clinics where the patient and his illness were reviewed The youth of 
this fourth patient, a boy, aged 5, the son of a physician, is remarkable 
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Ihstology—lha bone was thoroughly replaced by tumor cells in compart- 
ments which were generally oblong, the long diameters of which averaged about 
02 mm , some were twice that length and many were much smaller The 
partitions varied from a single capillary with a few fibroblasts to several such 
vessels, and were tliin, delicate and loosely constructed The cells in these com- 
partments were fairly uniform in size, about as large as the epithelium of the 
coinolutcd lubtile of the kidney, but with larger nuclei which possessed more 
chromatin Generally, there was a narrow emptv space between the cells and 
tile stroma of the partitions, an artefact from fixation The cells w'ere arranged 
in the smaller compartments much like a tubule with the nuclei at the outer part 
of the cell tow'ard the stroma and the cytoplasm tow'ard the center (fig 9) The 
centers of sucli small groups of cells were therefore paler, the peripheries, dark 



p,g 8 —Photomicrograph of a pleural nodule to illustrate the cicatrization so 
conspicuous in this tumor everywhere (number 3) Compare with figure 
A indicates the subpleural lymph channels containing tumor cells 


In spite of careful search in these central regions by appropriate staining methods 
nothing resembling fibrils (neuroblastoma) was found The aggregated c 
cytl J of a number of cells was wthoot befin.te cell margms .1 was fm ly 
granular definuely but sbghtlj basophilic and slightly purple with “ 

S nuderoccupfed one half of the cells or a little more and svere generally 

eccmtric as epithelium and the growth as a secondary car- 

cinoma ■■ A rareful physical examination following this report failed ,o locate 
a visceral tumor 

Frank B Mallory, pathologist at the Boston City Hospital, also 
concluded this tumor was carcinoma 
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cajm for a distance of 2 by 2 cm There was no bone m the tumor tissue The 

a fL^ tinn ^ fluid Jflh 

adherent to the mediastinum and diaphragm, but not to the wall of the chest 
There were no adhesions on the left side between the lung and the wall of the chest 
Close to the vertebral column, just above the tenth rib on the right side under the 
pleura, nas a uhitc nodule 5 by 5 by 2 mm There was a large tumor mass lying 
m the posterior mediastinum, which rvas 14 cm long, 8 cm wide and 7 cm thick 
and Its lower edge was slightly to the left of the midhne It bulged backward 
so tliat the aorta arched over the back of the mass nearer the right side than the 
left The position of the tumor corresponded to greatly enlarged lymph glands 
at the bifurcation of the trachea The trachea was anterior to this mass, and 
the esophagus at the level of the bifurcation of the trachea was pushed to the 
left and laj laterallj, along the margin of the tumor mass There was a marked 
hyperemia of the lining of the esophagus and a marked distention of the vessels 
of the lining of the lower third, so that they stood out as coarse varicosities 
Behind the pericardium and pushing it forward near the midhne were two nodular 
masses, one above the other, the lower 20, the upper about 15 mm in diameter 
The lining of the trachea and the left mam bronchus to the first branches was 
pink-gra\, unchanged and covered with a thin secretion The tumor mass in the 
posterior mediastinum ivas continuous A\ith another which bad replaced most 
of the lower lobe of the right lung It was 14 by 12 5 by 6 cm , gray lobulated 
tissue along the penpherj and in the center porous like a fine sponge The pul- 
monary vessels were unchanged The right bronchus leading to the lower lobe 
passed dircctb into tumor tissue and could be followed for only about 3 cm 
There was a little of the lower lobe along the upper border of this tumor The 
lobe was pushed up by tlic tumor There was a second tumor 3 by 3 by 2 5 cm 
in the small amount of remaining lung tissue at the upper edge of the loiver lobe, 
and in the posterior portion of the right upper lobe was a third tumor 7 by 4 5 
by 3 cm 

There uere two masses of tumor tissue in the left lung, one near the front 
margin in the upper part of the upper lobe, 2 by 3 by 1 5 cm , the other near 
the base of the lower lobe, 1 2 by 1 by 1 cm The lining of the bronchioles of 
the left lung was unchanged Surfaces made by cutting these tumors resembled 
those in the main tumor m the lower lobe of the right lung The tumor in the 
left knee had a similar appearance inside There was no gross change of the 
heart, suprarenal glands, kidneys, liver, gallbladder, pancreas, stomach, intestines, 
urinary bladder, prostate, seminal vesicles, testes, epididymides, brain, cervical, 
ihac, axillary lymph glands or larynx indicative of tumor masses 

After fixation in formalin, the right lung was cut in a coronal plane through 
the root so as to divide the large tumor in the lower lobe and the other two 
smaller tumors through their largest diameters (fig 12) From one of the sur- 
faces so made, forty-nine blocks with sizes convenient for sectioning in parafhn 
were taken by parallel transverse cuts and others longitudinal and at right 
angles to those across The blocks, from 5 to 8 mm thick, were given numbers 
corresponding to those on a diagram the same size and shape as the tissue sur- 
faces with hues on the diagram matching the incisions of the tissue In this 
manner the location of sections studied was maintained In a similar way, 
sections' were examined from forty-three blocks from one of the t^vo largest sup 
faces through the mediastinal tumor which it was possible to obtain with a sing e 

bisection 
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stalkhkc formation" occurred in man> sections, stalks of vessel-bearing stroma 
on winch the epithelium rested, and all about between such branching bands there 
was necrotic epithelium m var>mg amounts This type of growth is common 
in the papillary tumors of the urinary bladder, renal pelvis and proliferating 
papillary cystic tumors of the ovary, especially those with considerable masses of 
tumor Its best examples are met with in the secondary metastatic and 
recurrent growths of such tumors 

Because of the youth of the patient and the extreme rarity of a primary 
bronchiogcnic carcinoma at his age, every effort was made to discover some 
evidence against the conclusion that the tumor originated in the lung tissues Bone 



Fig 11 —Photograph of the tumor growth projecting into the lumen of the 
left bronchus (tumor number 2) 


metastases have been reported* with neuroblastomas, 

failed so far to demonstrate that the lung, mediastinal and bone tumors of this 
boy are of this nature The contention may be made that the 
primary gronth, and that the lung and mediastinal tumors were secondary The 
argumTnS against this and in favor of the conclusion that the primary tumo 
was in the lungs are (1) the gross appearance of the tumor ^ 

Its close relation with and distribution around a large branch of the bronchus, 

4 LeCount E R The Genesis of Carcinoma of the Fallopian Tube m 
Sa,p,,.g,t,s, Ropor. of a 0..= and a Tab,, o, T..n.y-One repo,..d 

Cases Bull Johns Hopkins Hosp 12 55, 1901 

s' Wahl, H R Neuroblastoma,! Med Research 30 205, 1914 



g j j j [u\ I Riut 1 \\ uinjwiri o 

[ >^1 .-'(I) i'")[ ^i[l in i[i\\oJ» joiiiiu jii Miioidui^i? Ojoj0([ 
^ ztn lyui Id '(lUllI T 41 [>III- ^I‘'VJsL10llI \I[ 01U)([ luo 

D .D [ijiiudili unun\[DMii nil i>^[ 3i[l <•>) liuiiluj jo \jojsu[ oi[i 

'■ .\ u [ii/ii i'^Dj'ij [nt[\v tij'mfitji stuoulttivs )noi[)i\v poim-’iuoj 

t.il Id jDailU \Jt uiud lip l[au(\v jJUUtip oum j>[IO[ \[OVIHi[OJ 01(1 ‘OJtlJ 

Ji' ' ji [[[(It >1 Dj ji [n((tu iiioJi lU'iiJi’d jouini oi[i jo id \j lu oSiiuip) aip 
It II -)p ID luni up ji sjiTv 9 ()Uti sttiojdttivs JO josiio atp sjuov £) 
uni d n[j ID i[inD\ Tip tji )jo(ha sii[i m sTJtiiuaj Siiipiiuispio 3i[ l 

I joumi) iuti[ii( Till i[iiiuui[j 3 ul[{J [luojod u hi 3iiii[ 

11 , ij Ip HI ipuDji joumi lo unix"* Tip >)ij)biiiii oi titlLjSo;oi[j — 3i i 



SISLJSCJOIU E SEU 3U0q Dip Ul mAV0j3 Dq; }El[; pUE XjElUIJlI SE\S 
3im[ Tip JO JOlUtlJ Dl[I JEip DpiipilOD OJ pD[ DJE DAV ‘ CjEJJlIOD Dqj 0] DDUDpiAD JOJ 
tpjt Is [linjLD L JO Djuls UI SDJniBDJ DSDip JO DSOPODg SJOlUnj DSDqj HI punoj 
Tjiiniujs Dtissp Dip sEq ouoq Dqj jo JOiunj OeiuucI iiAvouq ou jEip jdej Dqj (j,) 
Tquiq LiiioDJts UI pDjoii jou uopipuoD E — vplilns pooiq JiDip luojj Xeue uwojS 
pLq s[[DD Tip iioijEDq(Ii)[niu vq djdi[\v suopjoil [EJDqduDiI Dqj Suoje sisojddu 

|0 MIOIDDJ qjlW ElUOllIDJED IJEJpdEd B UI SB ‘pDSUBJJE DJD U BIUOJJS Dqj pUB S[[DD 

Tip ijDiqu 111 DjiiiDiiJis DiSojOjsiq Dip (p) j EjEiuoi voii Cs,, SB JI qjiuig Cq pDquosDp 
sDiissil Tqi III pin. a|[DD poo[q jnoipiw jo ipiw ‘sEuioqDqjopuDOiSiiE ui juddo se 
ipiis s[DiuiLqD Dqq- vjEqidED 3uipnpiii ‘SD\pE\uDp Dussp Diioq JDqjo jo d 3 e[Pjed 
nioq TDIipojd Ol sqDD JOUini Dq; JO JJBd DIJ) UO jdlUDJJB VlIE JO ODUDSqE [EJOJ 
Tqi (^) STllsbp Sjl lO VDUDJSISIIOD \3u0ds Dip pUE IIISJEIU [EJDqdiJDd pDdO[[EDS Dip 


ol 


J\OU JO SJSl'lSf-lHK—N0SJ3{N-HDSHlH 



20 


ARCHIVES OF SURGERY 


REVIEW OF THE LITERATURE 

There arc many - reports mentioning the increased frequency of 
carcinoma of the lungs, not a few ascribing a causal relation to the 
pandemic of influenza The basis for this conclusion follows from 
studies « of the lungs m mhuenza which describe a hyperplasia of the 
bronchial epitlielmm or a metaplasia of the lining cells into pavement 
epithelium, like a precancerous growth Meyer ° has reported a 
bronchiogenic carcinoma, which he thinks was originated by an attack 
of influenza 

Of the 74 primary carcinomas of the lung reviewed by Passler,^'' 
secondary tumors were found m the bones with 12, Adler mentions 
57 with 374 primary carcinomas of the lung and the bronchus, Grove 


7 Among these reports arc 

Pa\r, E Extirpation cincs grossen, pnmaren Plattenepithelkrebses der 
Lunge, Arch f khn Cliir 133 700, 1924 
klatliias, E , in Discussion on Teutschlaender, 0 , and Stahr, H Verhandl 
d dcutsch path Gesellsch 19 190, 1923 
Bcrblingcr, W, in Discussion on Teutschlaender, 0, and Stahr, H 
Verhandl d dcutsch path Gesellsch 19 190, 1923, Die Zunahrae des 
pnmaren Lungcnkrcbscs m den Jahren 1920-1924, Klin Wdinschr 4 
913, 1925 

Verse, M , m Discussion on Teutschlaender, 0 , and Stahr, H Verhandl 
d dcutsch path Gesellsch 19 191, 1923 
Bcjach, H E Beilragc zur Statistik des Carcinoms, Ztschr f Krebs* 
forsch, 16*159, 1919 

8 These studies arc found in the following articles 


Askanazy, M Ueber die Veranderungen der grossen Luftwege besonders 
dire Epithclmetaplasic bei der Influenza, Cor B1 f schweiz Aerzte 49 
465, 1919 

Schmidtmann, Martha Einige bemerkenswerte Beobachtungen zur 
Pathologic der Grippe, Virchows Arch f path Anat 228 44, 1920 
Mittasch, G Ueber die pathologisch-anatomischen Grundlagen der Influ- 
enza mit besonderer Berucksichtigung der Gehirnveranderungen, Frank- 
furt Ztschr f Path 26 406, 1922 

Winternitz, M C , Wason, I M , and McNamara, F P The Pathology 
of Influenza, New Haven, Yale University Press, 1920, p 4S 
Gaus, A, and Fntzsche, R Ueber den Sektionsbefund bei der gegen- 
wartigen Grippe-Epidemie unter besonderer Berucksichtigung dermi 
kroscopischen Befundes Cor B1 f schweiz Aerzte 49 72, 1919 
9 Meyer, B Em Fall von Epithelmetaplasia und metaplasierendem Kar- 
cinom des rechten Hauptbronchus nach Grippe, Frankfurt Ztschr f Path 27. 


517, 1922 

10 Passler, H Ueber das primare Caremom der Lunge, Virchows Arch f 
path Anat 145 191, 1896 

11 Adler, I Primary Malignant Growths of the Lungs and Bronchi, New 
York, Longmans, Green & Company, 1921 
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cords of undjfTerentiated epithelial cells are surrounded by a connective 
tissue stroma, (3) alveolar carcinoma, m which there are large solid 
masses of pleomorphic cells occupying spaces resembling lung alveoli 
(4) medullary carcinoma in which the cells are small, compact and 
jdcomorphic and have little cytoplasm, this form is sometimes dis- 
Imgiiished from sarcoma with difficulty, (5) colloid carcinoma 

Primar) tumors of the lung giving rise to the metastases vary much 
111 sire and appearance The large bulky tumors are easily recognized, 
the small ones, sometimes with difficulty It is generally conceded 
{Passler, Ivikuth, and others) that practically all are bronchiogenic 
tumors According to Passler, many are anatomically nearly pure 
bronchial tumors Either the bulk of the carcinoma is in the bronchial 
lumen, constricting and even occluding it, or the tumor develops m the 
loose peribronchial tissues and penetrates deeply into the substance of 
the lung This peribronchial tissue, especially, is involved by the 
carcinoma . the jiarencln niatous tissues for large regions are unchanged 
or show only secondar}'’ changes, such as inflammation and compression 
Kikuth,*' in writing about the material at the Eppendorf Hospital, said 
that these tumors vary greatly in size They usually he within a few 
centimeters of the bifurcation of the trachea, near the origin of the 
bronchi leading to the individual lobes There may be an irregular 
rough thickening of the bronchial mucosa or extremely small and 
scarce!} clcv<itcd regions occupying only 3 sq mm of surface Some- 
times the hmph channels are extensively invaded by carcinoma, so 
that the whole lung, one lobe especially, is studded with innumerable 
submihary masses that fill the lymph and blood vessels along the 
bronchi, extend to the pleura and there form pearly aggregates 

It IS scarcely necessary to say that many of these metastases to the 
pleura have been reported as “endotheliomas,’’ because the postmortem 
examination and histologic studies failed to reveal the primary tumor 
Robertson’s extensive analysis of “endotbehoma” of the pleura closes 
with the following statement 

Tins review apparently proves that only the sarcomas can be classified as 
primary malignant tumors of the pleural tissues, and that all other growths are 
secondary, representing extensions, implantations, or metastases from an unrecog- 
nized or latent primary source (carcinoma), usually the lungs 

These conclusions by Robertson as regards the “endotheliomas’’ of 
the pleura raise a similar doubt as regards the “endotheliomas’’ of 

bones 

17 Kikuth, W Ueber Lungencarcinom, Virchows Arch f path Anat 255 

^^^is^Rlbertson, H E “Endothelioma" of the Pleura, J Cancer Research 
8 316, 1924 
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cntly arising from tlie nbs, which histologically resembled a colloid 
struma I he compressed right lung contained small metastatic tumors, 
Kit the bronchial and other lymph glands were unchanged These 
slalcmcnls include all the details of the postmortem examination Jaffe 
mentioned a tumoi of the left ihum and small gray nodules in the lungs 
and picuia Ihese contained cells arranged in acini and cylindrical 
rows J he account of the postmortem examination is brief and a careful 
examination of the kings for a primary tumor is not mentioned The 
details of the iioslmortem examination by Sudhoff are meager He 
described, m tumors of many bones, tissue like a “glandular carcinoma ” 
Von LukoMC/, leportcd a colloid tumor of the right femur and pelvis 
found postmortem in the body of a man, aged 60 In the left pleural 
cavity were more than 2 5 liters of a bloodstained fluid The lung 
vas compressed, and the pleura was thickened by (small ?) smooth, 
flat, tumor masses The tumor of the femur was composed of tubular 
structures, some of the lining cells were c3dindric No mention is made 
of an exammaion of either lung for a primary tumor This account 
is preceded liy reference to two reports of metastases of the bone with 
I^nmar)^ carcinoma of the thyroid In a discussion of his own observa- 
tions, von Lukovic? considered the possibility that the tumors are 
metastases , he was uncertain that the tumor of the bone was primary 
The tumors of the bone and pleura, he said, are alike, histologically 
He did not make a microscopic examination of the thyroid gland 
fl'lie tumor at the base of the skull desenbed by Zahn contained alveolar 
and tubular structures He regarded the tumor as primary in the skull, 
but failed to consider the epithelial structures present in these regions 
The dissertation by Spiegelberg contained only a few details of the 
postmortem examination of a woman, aged 62, who had tumors of the 


Houard, W T, and Cnle, GW A Contribution to the Knowledge of 
Endotliehoma and Perithelioma of Bone, Ann Surg 42 358, 1905 
Symmers, D , and Vance, M Multiple Primary Intravascular Hemangio- 
endotheliomata of the Osseous System Associated with the Symptoms 
of Multiple Myelomata, a Lesion Hitherto Undesenbed, Am J M Sc 


152 28, 1916 

Ewing J Diffuse Endothelioma of Bone, Proc New York, Path Soc 
21 YJ , 1921 , Neoplastic Diseases, Philadelphia, W B Saunders Com- 
pany, 1919, pp 312-314, A Review and Classification of Bone Sarcomas, 
Arch Surg 4 485 (May) 1922 

Kolodny, A A Case of Pnmary^ Multiple Endothelioma of Bone with 
Special Emphasis on Its Roentgenologic Features, Arch Surg 9 636 
(Nov) 1924, Bone Sarcoma, Surg Gynec Obst 44 126, 192/ 

Coley, W B , and Coley. B L Primary Malignant Tumors of the Long 
Bones, Arch Surg 18 779 (Dec) 1926, ibid 14 63 (Jan) 1927 
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n cavdu examination of the brondii for carcinoma MarkwaJd seems 
lave been iinccrl.iin in his interpretation of these tumors because the 
of his lincf account is “Uebcr die sogenannte multiple myeloma” 
that of his more extended report includes the terms “myelom, angio- 
sarcom Jt is clear, at least, that m assuming a multiplicity of primary 
tumors of bones he is incorporating ideas generally held regarding 
imihiplc nnelomas. and so he does not differentiate between a primary 
tumor and tumor metastases 


1'he tumors of the bones m tiie body of a woman, aged 66, described 
by Sternberg were limited to the medulla and did not destroy the cortex 
'J'he cells m these tumors w'cre “signet ring” like those of a Kruckenberg 
tumor of the ovar\, and are unlike those in other descriptions of these 
tumors of the bone One of tlie iw'o autopsy reports by Howard and 
Criic mentioned changes like those contained in the reports by Jaffe and 
von Luko\ ic/ , the other described such Avidespread tumor growths that 
c^cn the authors were in doubt as regards the primary tumor This, 
the} thought, was somewdiere in bones, although grossly the tumor 
tissues resembled carcinoma 

Other rejiorts (Luckc, Billroth, Sclnvemiger, Spiegelberg [case 2], 
Koiacrek, Hildebrand, Driessen, Gaymard, Ritter, Berger. Howard and 
Crile (case 2], S\ miners and Vance) sometimes mentioned with this 
group of tumors, are without the results of postmortem examinations 
and arc based on the study of surgical material These reports, m 
general, make little comment about the further progress of the disease, 
and the conclusions pei nutted by a study of such material are limited 

\ftcr these caricr reports there w'as little mention of "endotheliomas” 
of the hone until the accounts by Ewing These described three varieties 
( I ) the multiple endotheliomas, which involve many bones, occur usually 
in adults, general!}'' are fatal with metastases to the lungs, and are com- 
posed of endothelial-hke cells in small groups or "sheets,” often alveoli, 
and sometimes contain cysts with serous or mucinous fluid, (2) angio- 
cndothelioma , and (3) solitary diffuse endotheliomas which occur in 
young patients 

The single bulky circumscribed tumors arise m the bone marrow, 
soon perforate the cortex and develop externally The structure is a 
tubular or alveolar endothelium, mucoid and h)'aline degeneration occurs, 
and cysts may be present Typical of these tumors are the two described 
by Volkmann But, as has been mentioned, Volkmann stated that the 
one of the skull closely resembles a carcinoma of the bowel, while 
the other of the right femur, described originally by von Lukovicz, 
occurred m the body of a man with multiple small tumors of the left 
pleura like metastases of a primary lung or other carcinoma The 
multiple endotheliomas of the bone affect nearly every bone in the bodv, 
as described m the report by Markwald 
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histologic examination of the tumor Kolodny’s report of the material 
contained in the registry of bone sarcomas of the American College 
of Surgeons has a section dealing with these tumors designated as 
Ewing s sarcoma ” His account is a restatement of features already 
mentioned and includes no new information gained by postmortem 
examinations 

Of the reports after 1919, the ones by Ewing do not contain any 
statements of the results of postmortem examinations, and the one 
by Connor mentions such results only m a general way Of the 18 
patients that died (cases 30, 31, 33, 36, 37, 38, 39, 40, 41, 45, 46, 
47 , 48, 50, 51, 52, 53, 54) and in which some mention is made of tumors 
other than the ones first recognized clinically in bones, there are thirteen 
which specifically record the presence of tumors of the lungs Of the 
eighteen patients reported by Coley and Coley (Cases 4, 8, 9, 11, 20, 
21, 22, 23, 25, 32, 34, 36, 37, 42, 43, 48, 49 and 54), five died, and 
the body of only one was examined post mortem Accounts of this 
examination (case 49) are limited to the brief comment that there were 
“very extensive metastases into nearly every organ and bone of the 
body ” 

These sohtar}^ and multiple destructive tumors of bones containing 
masses of cells resembling epithelial structures, such as alveoli and 
tubules, have been designated primaiy'- endotheliomas because the cells 
are said to be arranged along the walls of capillaries and because of 
certain details of internal structure The use of this term implying 
origin from vascular tissue seems to have begun at a time when 
Virchow’s teaching that carcinoma may arise from connective tissue was 
discarded, and in explanation of the presence in bones of tumors 
resembling carcinoma some vascular tissue derivation was offered In 
not a few instances this deduction has followed directly, and the author 
has been in considerable ignorance of the conditions in other parts of the 
body of his patient at the time his report was written, because he had 
only surgical material for study In other instances, when tissues 
obtained by postmortem examination were studied, conclusions of 
vascular origpn were drawn because a primary tumor was not found 
in the viscera Among these are reports m which doubt exists as 
regards the thoroughness and completeness of the examination That 
solitary vascular tumors occur is not denied, and that secondary growths 
(metastases) originate from a primary malignant tumor also follows 
in logical order In none of the reports mentioned, however, except the 
one by Connor, is the mechanism of metastasis from a primary tumor 
considered in explaining the presence of the so-called multiple primary 
endothelioma in many bones Instead, each tumor is regarded as arising 
independently 
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SUMMARY 

Metastases to bones, as stated by others, occur m a large number of 
patients with primary carcinoma of the lungs 

In a certain number of patients with such secondary carcinomas, the 
symptoms caused by the tumors in the bones dominate the clinical 
course of the disease 

The clinical course and the results of postmortem examinations are 
leported in four patients in whom the bone metastases from a primary 
carcinoma of the lungs caused the chief symptoms 

The secondary tumors removed surgically from two of the patients 
during life weie diagnosed by some pathologists as so-called “primary 
endothelioma” of the bone 

One of these primary carcinomas of the lungs with metastasis to 
the left tibia occurred in a boy 6 years of age at the time of death A 
year before he died, tissues of the tumor of the bone were diagnosed 
metastatic carcinoma, and at that time a careful physical examination 
failed to disclose the primary tumor 

An analysis of the reports of so-called endotheliomas of bones 
demonstrates that many of these are based on a study of tissues removed 
surgically from patients whose bodies were not examined after death, 
or were examined without the care necessary to disclose a primar} 
carcinoma, especially of the lungs 

Metastatic carcinomas are easily confused with other tumors of the 
bones, and therefore a diagnosis of “endothelioma of bones” m surgically 
removed tissues containing epithehal-like cells m alveoli and tubules, has 
doubtful basis A thorough and careful postmortem examination later, 
by which all parts of the body are examined, provides the necessary 
information for a correct conclusion The results of the postmortem 
examinations reported here demonstrate that tumors said by some 
to be endotheliomas of bones occurred in bodies in which we believe 
there is a primary carcinoma of the lungs 

In the search for a pnmary tumor m patients with carcinoma 
metastases m bones, the lungs should be included among the probable 
sources 
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appears that the lesion is generally of the nature of a cavernous heman- 
gioma It IS usually circumscribed and limited to the pericranium One 
or more anomalous emissary veins, piercing foramina in the skull, place 
the blood spaces of the tumor in relation with one of the large’ intra- 
cranial blood sinuses In the recoided cases available there has been a 
singular paucity of careful notes regarding tributary vascular channels in 
the pericranium 

The lesion must be relatively unusual Mastm,^ m 1886, found 
fiffy'five references in the literature Only three of these articles were 
in the English language Colin,^ in 1926, found fourteen additional 
references, one of which was in English, but overlooked the excellent 
paper by Mastin, who reported the first American case so far as can be 
determined Cohn cited Cushing’s ® brief reference to the condition m 
Keen’s “Surgerj^ ” I have collected sixteen additional references, three 
of which are in the English language I was able to find eighfy-four 
references to articles on this condition, seven of which are in Enghsh, 
including Cushing’s brief description 

It IS improbable that the disparity between the literature in English 
and in foreign languages is due to the fact that a greater number of 
cases have occurred in continental Europe It is altogether more likely 
that the cases reported in England and America are lost in the literature 
under such titles as “angioma,” “aneurysm by anastomosis,” and “cirsoid 
aneur3'^sm ” Mastin listed fifteen terms under which he found the con- 
dition described These are thought worthy of quotation, together with 
four others which I have added Varix verus arsoideus , varix verus 
circumscnptus , fistule osteo-vasculaire , erectile tumors of the skull 
communicating with the superior longitudinal sinus, sinus pericranii, 
varix sinus verus extra-cranium congenitalis , “venous tumors” of the 
cranial bones , vanx spunus circumscnptus venae diploicae frontalis , 
sanguineous hernias of the vault of tlie skull by communication with the 
intracranial venous circulation , sanguineous hernias of the vault of the 
skull by communication through openings in the bone of the meningeal 
vessels with the exterior integument , vancose veins or venus varicosities 
of the skull , a new form of tumor of the vault of the cranium, produced 
by the blood in communication with the intracranial venous circulation , 
subpericranial venous tumors , reducible sanguineous tumors of the vault 
of the cranium , anuerysmal tumors of the temporal region , cephalema- 
tocele, hemangioma, and cavernoma 

1 MasUn, W M Venous Blood Tumors of the Cranium, J A M A 7 309 

(Sept 18) 1886 ^ 

2 Cohn, Isidore Sinus Pencranii (Stromeyer), Surg Gynec & Obst 

614, 1926 T,, , j 1 u 

3 Cushing, Harvey Sinus Pencranii, in Keen Surgery, Philadelphia, 

W B Saunders Company, 1919, vol 3, p 33 
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af ihl Z ^ ^ "'ith the inner table, as the depth 

o tlie depression was about the estimated thickness of the outer table and dX 

The margin of the depression was smooth The outer table of the surrounLir 
normal bone merely shelved down abruptly to become continuous with the floor 
n nc 1 was sievehke by virtue of about ten foramina each of winch was occupied 
b\ the stuinp of a delicate vein The flap of scalp was sutured m place without 
drainage Recovery was uneventful The scar was inconspicuous In January, 
1924 the patient reported that there had not been a recurrence of the tumor or 
of the symptoms which were associated with it 

Pathological Slitdv of the Tumor — The gross specimen was a disk of spongy 
tissue about 5 cm in diameter and 0 5 cm thick One surface, the upper or outer 
Mas velvety and pink, resembling areolar tissue The obverse surface, ivhich ivas 
applied to the bone, consisted of a thin, tough, white membrane ’ When this 



Fig 1 — Front view of patient ivith head erect 

membrane ivas stretched, ten orifices about 1 mm in diameter became apparent 
These orifices led into cavernous spaces immediately under the white membrane 
The spaces were traversed by delicate septums which merged into the spongy' 
tissue, making up most of the thickness of the disk In cross-section, tins spongy' 
zone was seen to contain numerous small vessels of moderately thick walls 

Microscopic sections showed three merging zones The one corresponding to 
the tough, white membrane ivas a layer of dense avascular connective tissue 
Delicate partitions of connective tissue extended from it into the middle zone, 
which consisted largely of irregular sinuses lined by endothelium Serial sections 
established the fact that these sinuses communicated with each other Some of the 
partitions between the sinuses were provided with abundant small vessels The 
zone corresponding to the pink velvety surface of the specimen was composed 
of this vascular connective tissue, whicli in this situation ivas more dense than 
111 the middle zone and not interrupted by sinuses A section through one of the 
orifices in the tough, white membrane showed merely a gap in the avascular zone 
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toma acquired communication with intracranial blood sinuses way of 
toin emissary reins This crude explanation was bolsteied by later 
wiiteis by assuming coincident fracture of the outei table of bone, by 
hypothecating some obscure interference with the coagulation niechainsm 
and by unusual eiosion of the skull bone b}”^ pacchionian granulations 
Practically all of the authors saw the inadequacy of such mechanical 
theories when applied to cases of sinus pericrann occurring without a 
histoiy of trauma and showing progressive growth In order to render 
their theoiies tenable, these observers were required to distribute the 
cases in a classification which generally took the form of {a) traumatic 
cases, {b) spontaneous cases and (c) congenital cases Still more com- 
plicated classifications based on structural peculiarities were elaborated 



Fig 3 —Side view of patient with head bent forward 

The mechanical theory of formation was rather generally agreed to 
for the traumatic cases The congenital cases were attributed to some 
■‘‘morbid conditions of the skull veins” such as true angioma The 
spontaneous cases were attributed to the development of a varix 
followed by piessuie erosion of the skull According to one theory, a 
rarefying osteitis is the primary lesion which leads to an alteration m 
the structure of the dural and pericranial vessels 

That the detailed classification of cases is unjustified is apparent from 
the fact that the structural characteristics of the specimens do not cor- 
respond with the groups separated from each other on an assumed 
etiologic bases The angiomatous type of lesion is found as often m the 
traumatic group as in the congenital 
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Achilles Mueller/ citing Lannelongue’s similar opinions, concluded 
that most of the cases represented true angiomas ‘'A traumatic origin in 
the sense of Stromeyer is unlikely and there is no proof of it ” 

Siidhoft “ admitted the plausibility of the traumatic explanation for 
the cases arising after gross trauma, but left the inference that he agreed 
with Demme" that the congenital cases were due to "genuine ^^^lx” 
communicating noth intracranial sinuses Mastin ascribed most of the 
cases he collected to "angioma ” 

I am convinced that all the cases of typical sinus pericrann, that is. 
cases with an extended duration and a reasonably long period of gradual 
development, are characterized by a lesion of the structural type of 
hemangioma The hemangioma m a case of sinus pericrann is excep- 
tional only because of its special relations These special relations con- 



Fig S — The gross specimen The surface shown is the one which was applied 
to the skull The minute orifices left by the avulsion of the emissarj veins are 
barely visible Most of them are obscured by the wrinkles m which tliey he 

sist of a communication with the dural sinuses by way of emissary veins 
on the one hand, and with vessels of the pericraniimi on the other hand 
I see no reason for separating the "spontaneous” cases from the 
"traumatic ” In the latter, the trauma is frequently trivial, and m the 
spontaneous cases, similar trauma may easily have been unnoticed or 
forgotten Even some of the "congenital” cases may have been traumatic, 

5 Mueller, Achilles Ueber Sinus pericrann, Berl klin Wchnschr 49 1372, 

1912 

6 Sudhoff, Walther Ueber eine neue emfache Operationsmethode des bmus 
pericrann, Deutsche Ztschr f Chir 186 98, 1924 

7 Demme, Hermann Ueber extracranielle mit den Sinus durae matris 
communicirende Blutcysten, Virchows Arch f path Anat 2S 48, 1862 
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eve opmen o a lenmngionia suggests a mechanical cause The regional 
incidence of hemangioma corresponds to a traumatic theory of ?rigin 
or It occurs most frequently where soft parts are easily compressed 
between a blunt object and undei lying bone It is true that hemangiomas 
appear to glow as do neoplasms Reid has shown similar progressive 
growth of a restricted part of the vascular bed as a result of experi- 
mentally produced arteriovenous fistules Most convincing of all the 



Fig 7 — Four sections from a senes, showing the communication between a 
cavernous space and a group of vessels m the adjoining connective tissue partition 
The arrows mark the cavernous space The crosses mark the network of vessels 


evidence is the finding of arteriovenous communications in progressively 
growing hemangiomas 

So far as I am able to ascertain, no writer has considered the possi- 
bility that sinus pencranii is caused by the formation of abnormal 
arteriovenous communications If this thesis can be sustained, Reid’s 
belief will have received additional support in view of the typical heman- 
giomatous structure of the tumor in sinus pencranii 
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Giadnally otlier fistulas are formed as the walls of the vein become 
attenuated and as the arterial elements dilate In this manner, a con- 
geries of vascular channels is built in which it is impossible to distinguish 
arteries from veins The dilatation of the emissary veins extends to the 
adjacent diploic veins, and the bone of the cranium gradually undergoes 
absorption as a result of the constant pressure of the vascular lesion 
The communication with the intracranial sinus is not an anomalous con- 
dition , m fact, the communication existed by way of the diploic veins and 
minute emissaries before the "aneurysm by anastomosis” became estab- 
lished The single and essential element in the etiology of the lesion is 



P]g g — Section of the wall of one of the cavernous spaces, stained for elastic 
tissue The black hues represent elastic fibers 


the transmission of arterial blood velocity and pressure into the emissary 
veins or into veins communicating with them Such abnormal com- 
munications might arise congenitally as a result of faulty development 
of the arteriovenous anlage, but most of the cases are doubtless traumatic 
m origin 

TECHNICAL POINTS IN THE SURGICAL TREATMENT 
OF SINUS PERICRANII 

The chief consideration in devising operative methods for the treat- 
ment of patients with sinus pericranu has been to avoid dangerous or 
fatal hemorrhage Some operators have been led to employ extensive 
ciamotomies in order to deal safely with large vessels running through 
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CHRONIC APPENDICITIS =*■ 


HARRY KOSTER, MD 
BROOKLYN 

It IS common knowledge that many abdominal explorations made 
after chronic apjiendicitis has been diagnosed have revealed an insuffi- 
cient pathologic ])rocess to warrant the section, and that the patients, 
after removal of the appendix, have been discharged without any relief 
from piimary symptoms and perhaps, subjectively, in a worse condition 
than before the operation So much has been said and written about 
the commission of such errois in diagnosis that the pendulum has swung 
the othei way, and many physicians lefuse to acknowledge the presence 
of a condition that might properly be termed chronic appendicitis 

The statement that there is no such entity as chronic appendicitis, 
even if based only on clinical experience, would warrant consideration, 
but the claim that theie is no pathologic basis for the use of the term 
merits the most careful investigation before such a statement be accepted 
To obtain the pioper conception and the proper evaluation of the data 
it IS necessary to correlate the clinical and the pathologic observations 

The clinical history and signs play the minor role in the final analysis 
A study of the microscopic changes in the tissues is as near an approach 
to the physical basis as is at present obtainable While the intrepreta- 
lioii of a section of tissue is subject to the ‘'personal equation” variation 
of opinion, on the whole, the microscopic picture of chronic inflamma- 
tion is well established, and the disturbances and processes termed 
chronic inflammation in general pathology are found to vary but little 
when studied in special organs Therefore, in conformation with the 
method employed in other problems, the pathologic picture, gross and 
microscopic, must be accepted as final Then, if the clinical signs do 
not accord with the diagnosis, either there have been errors in observa- 
tion and interpretation or diagnostic aids of greater precision should 
be sought 

From Sept 8, 1922, to Feb 1, 1927, I performed 1,087 abdominal 
sections for appendicitis, mnety-two of which were performed after a 
preoperative diagnosis of chronic appendicitis had been made A per- 
sonal study of the ninety-two patients from a clinical and pathologic 
standpoint furnishes the subject matter of this paper Clinical and 
pathologic observations concerning many appendixes removed in the 
course of some other operation are also contributed It is hoped that 
this study may result in so changing the nomenclature of certain clinical 
and pathologic conditions referable to the appendix as to make it 

♦From the surgical service of the Brownsville and East New York Hospital 
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be scarce!) visible, the death of a few cells and their coagulation into 
what might he termed a foreign body or the introduction of a foreign 
body may start an intense inflammatory reaction 

1 he ])henomena of acute inflammation are familiar, namely early 
contraction followed b}' dilatation of the vessels accompanied by flush- 
ing and local increase m temiieratiire, the slowing of the blood stream, 
margmation of the leukocytes, emigration of these cells, diapedesis and 
ihcMS of the red cells and exudation of the fluid from the blood vessels, 
\\hich causes edema, and coagulation of the fluid resulting from the 
action of thrombokmase- forming fibrin These changes are followed 
by the destruction of the invading agent, the autol3'Sis of the dead tissue 
and Its liquefaction, jiartial digestion by leukocytes, partial absorption 
In the lymphatics and the repair of the gajis 

Lning cells jiossess the ability to assimilate nutrition, as evinced by 
an increase of protoplasmic mass As the mass becomes larger, the 
ahsorbing surface increases in area, but not proportionately, and ulti- 
mateK the surface is not sufficiently great to proiide adequate nourish- 
ment The division of the protoplasm and nucleus occur with the 
formation of the two similar cells to replace the old one 

W hen an injury occurs to a tissue or an organ, a stimulus is 
furnished or an inhibition removed, which results in a more rapid 
diMSion of the remaining uninjured cells in the attempt to provide an 
.idequate amount of functioning tissue 

The ^arlous tissues of the body have an inherent specificity of 
regeneration m contradistinction to the embry'onal cells This speciali- 
zation IS rigid except in the case of connective tissue, in which greater 
latitude exists Tlie rate of regeneration of tissue vanes considerably, 
for example, the epidennis regenerates rapidly, while the central 
nervous system and striated muscle regenerate scarcely at all Gaps 
formed in the latter by injury must be quickly^ filled in by some tissue 
wdiich can restore continuity rapidly Thus, because of the different 
rates and pow'^ers of regeneration of various tissues, local repair is 
sometimes carried out bv the injured organ-substance itself , it is, how- 
ever, more often carried out by the inferior material, connective tissue 
But even though such patching occurs, there is almost alway^s an 
attempt there or elsewdiere to restore the original specialized tissue 
unless it has been entirely destroyed 

The epithelium of the mucous membianes legenerates with remark- 
able ease and rapidity, growing out from the edges by mitotic division 
to cover smoothly any'^ denuded area The glands are reproduced from 
the remaining specialized cells 

Connective tissue reproduces itself in great profusion by rapid 
sheetlike cell division At first, these newly formed cells he loosely 
m the replacement site , later, then cytoplasmic fibrils become arranged 
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because teiminal fibrosis has incorrectly been designated as this con- 
dition in inany instances 

In this study, the criteria on which the diagnosis of chronic appendi- 
citis IS based are distention of the capillaries with an increase in 
leukocytic content, the presence of eosinophils m the muscle bundles, 
fibrosis, particularly that seen between the bundles of the inner arcular 
muscular layer, thickening of the serosa, small lakes of round cells, 
general round cell infiltration and increase in endothelial cells These 
may be present in any combination The sections of some appendexes 
show massive gianulations of the serosa with typical granulation tissue 
of the kind commonly seen in the presence of chronic inflammator)^ 
reaction 

The sections in the photomicrographs show the pathologic altera- 
tions in the cells which take place m cases of chronic appendicitis 
Figure 4 shows the section of an appendix taken from a child, aged 16 
It might be said that a child of 16 has scarcely lived long enough to 
develop a chronic inflammation of the appendix , but it must be remem- 
bered that acute appendicitis is a disease of early life, and that where 
It IS possible for an acute inflammation to develop, it is possible for the 
chronic condition to persist when the proper balance is struck between 
the invading and the defensive forces 

The cases illustrated by the photomicrographs are different from 
those classifled as chronic obliterative appendicitis The latter condi- 
tion IS characterized by replacement m greater or less degree of all the 
layeis of the organ by fibrous connective tissue and tlie obliteration of 
the lumen by granulation tissue, which subsequently becomes organized 
Scarring is predominant, and when tlie process is complete, signs of 
activity are not seen Before the end-stage, however, activity may be 
noted Eleven of the ninety-two cases in which operation was per- 
formed were of this type All of the patients were less than 40 years 
of age, and all gave a history of repeated attacks of symptoms, but 
only four recalled having more than three attacks The tremendous 
fibrous replacement in tlie cases in which there were only a few attacks 
and the fact that the patients were under the age of 40 do not support 
the views of Zuckerkandl ^ and Ribbert - 

It has been claimed that fibrosis may occur without previous inflam- 
mation Ribbert 2 and Zuckerkandl^ regard fibrosis as an atrophic 
retrogressive process associated with advancing age and particularly 
liable to occur m a vestigial organ such as the appendix This, however, 
has been heatedly contested Aschoff « affirms that fibrosis is evidence 

1 Zuckerkandl Anat Hefte , 1894, vol 4 

2 Ribbert Virchows Arch f path Anat, 1893, vol 132 

2 Aschoff, L Die Wormfortsatzeutzundung, 1908 
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Fig 4 — A shows “granulation tissue” serosa, and marked connective tissue 
replacement , X 200 The appendix from which this section was cut was removed 
from a child, aged 16 B is the same section under higher magnification 
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faAors the infection Jones and E^ans stress this point in discussions 
of the cause of appendicitis It is understood that the degree of infec- 
tion IS modified 1)} other factors, such as, virulence and the number of 
invading organisms, amount of stasis, the suddenness with which the 
stasis IS effected, the resistence of the host and other factors A sud- 
den and complete ohstruclion, such as might be offered by the impmg- 
ment of a fecolith against a well dei eloped ralve of Gerlach, would 
cause a severe apiiendicitis, with rapid and progressive imolvement of 
all the coats The organ becomes a huge bouillon culture of bacteria 
which begin trai ersmg the walls The walls quickly become so dis- 
tended that the flow of blood is stopped, and gangrene and perforation 
soon result On the other hand, if the other factors were not modified, 
and if a mild degree of stasis were to be occasioned b} partial oblitera- 
tion of the lumen at one point as a result of a kink, a low grade inflam- 
mation might occur , because of the mechanical derangement, this 
inflammation would continue indefinitely 

Thirty-nine of the ninety-two patients who were operated on had 
s\mptoms of less than one year’s duration The longest period during 
which symptoms had existed was eighteen years All the patients had 
jiaiii in the right lower quadrant of the abdomen 

At operation, twentv-seien appendixes were found to occup} a 
retrocecal position This is at \ariance with the observations of 
Gladstone and W’akel} " who note a retrocecal position of the appendix 
in 2,076 instances out of 3,000 necropsies The retrocecal position of 
the appendix in itself fa^ors stasis and inflammation because of the 
tendenc} toward angulation at the base, particularly when the cecum 
is filled This iiomt has preMOUsh been stressed by Jones and Evans® 
m a discussion of the mechanical factors causing appendicitis 

Kinks of the appendix were found m eighteen instances These 
were noted onl} when the^ were so well marked that they could be 
considered to hinder the eas} emptying of the organ The kinks were 
occasioned b} adhesions of the appendix to the lateral pelvic wall the 
cecum or ileum Adhesions of the apj^endix were noted m fifty-four 
instances These were of ail degrees and gradations, from fine, easilv 
formed webs to well organized and, m one instance, calcified fibrous 
bands 

A continued low grade infection such as that previously described 
results in continued replacement of the original wall by fibrous tissue 
Such an organ may pioduce several types of symptoms (1) symptoms 
referable to the organ itself, (2) symptoms resulting from parietal 


Jones and Evans, E J L Practitioner 114 113 (Feb) 

Gladstone, R J and Wakelv, CPC Bnt J Surg 2 503 (Jan ) 1924 
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«ncllicrns r, rci.ltof pressure or of mflammation. reach the cord and ere- 



Fig 6 — Ph N indicates the phrenic nerve, P G , the phrenic ganglion, C , the 
celiac or solar plexus, S M P , the superior mesenteric plexus, IMP, the inferior 
mesenteric plexus, RP, the renal plexus, AP, the aortic plexus, Hy P , the 
nypogastne plexus, SpP, the spermatic plexus, C, the cervical nerve roots, 
D , the dorsal nerve roots , S N ^ the sensory ner\ es , M N , the motor nerve, and 
F , the area of stimulation in the cord 


ate a zone of hyperexcitability at the level of entrance (fig 6) This affects 
the adjacent sensory fibers so that impulses that were formerly subade- 
quate to cause sensation now become adequate, and since the cortical per- 
ception IS interpreted in terms of peripheral distribution, the sensation of 
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ptosis of the abdominal .iscera, and m young persons chronically con- 
st pa cd MeW horlcr reports an operation for a pelvic condition, during 
^^hRh he examined the appendix, he found that it was normal and with- 
out palpable fccohths, and did not excise it Fourteen months later the 
patient began to have definite short attacks of pain m the right lower 
quadrant, lasting from ten to fifteen minutes, followed by a dull ache and 
tenderness for the remainder of the day There was no relahon to food 
1 he attacks were rarch absent for more than a week at a time, and were 
uorsc when the patient was constipated One and a half years after the 
first ojieration, a second operation was performed for profuse persistent 
menorrhagia due to ciiangcs in the uterine wall , at this time, the appen- 
dix -was found fiee, but the long arteiy near the tip was noticeably 
dilated, and there w^as a fccolith one-half inch (1 27 cm ) from the tip 
He behc\cd that this w'as strong evidence m favor of considering 
fccohths as rcs]ionsiblc for some cases of appendicular colic 

\ considerable number of cases of so-called chronic appendicitis 
occurs m jitotic subjects These ptotic sufterers have a dull steady, and 
shaqi intermittent pam in the right louer quadrant of the abdomen 


The colic IS severe, and the patient is temporarily incapacitated 
The excision of the ajipendix m these cases gives relief from the 
])arox^sms of jiain. but does not accomplish a cure, because it does not 
affect the concomittant conditions — ptosis, constipation and others — 
which have been important conti ibutory' factors m the production of 
the stasis necessary for fccolith formation, and for which the patient is 
often left untreated 

Pain may' be produced by the tug of the appendix and adjacent cecum 
on the parietal peritoneum in those instances in which organization of 
adhesions has fixed the appendix and the cecum to the pelvic or 
abdominal wall after an acute inflammation w'lth periappendicitis Dis- 
tention of the cecum or normal peristaltic inoieinents during the churn- 
ing process, especially if the iliocecal valve is competent, cause a tug 
on the adherent parietal peritoneum which produces pain Experience 
with local anesthesia m abdominal operations has demonstrated a remark- 
able insensitiveness of the A'isceral peritoneum to cutting or burning, 
and, on the other hand, extreme sensitiveness of the parietal peritoneum 

to slight tugging 

The association of pylorospasm and gastric hyperaciditv witli chronic 
disease of the appendix has been tlioroughly discussed m the literature 
on appendicitis Much has been written on the frequency with which 
chronic inflammatory changes or the terminal fibrosis of repeated acute 
inflammations of the appendix has been found concurrently with chronic 
cholecystitis and cholelithiasis It is not necessary to dwell on the reports 
of gastric hemorrhages cured by the removal of the appendix which 


8 McWhorter, G L S Chn N Amer 4 713 (June) 1924 
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(01 through the blood stream) to the gallbladder, duodenal wall pan- 
creas and other organs 

Ihrough fauln radiation m the celiac plexus, impulses coming from 
appendixes such as those already described may be transmitted to nerve 
fibers which innervate glands or musculature m other organs 

SUMMARV 

Ihis article has shown that dull aching pain or intermittent and 
cohck) ])ain in the right lower quadiant of the abdomen may be referable 
to organic or to functional disturbances in the appendix, and from a 
purel} pathologic basis it is not correct to group all the conditions of 
the appcndiK responsible for this pain under the heading “chronic 
appendicitis,” nor is it fair to assume that unless appendixes show all 
the eiidences of a chronic inflammation they cannot be the cause of the 
symptoms It becomes evident that at least part of the basis for con- 
fusion and control ers}’ has been the tendenc}’’ to group a number of 
symptoms and to attribute their causation not only to one organ, but 
also to one t} pe of lesion, namel}^ chronic inflammation, whereas in 
reaht} othei etiologic factors may be involved The term chronic 
appendicitis has not been ajjplied to a pathologic picture by the average 
physician, but rather to a clinical picture, and in many of these cases 
the pathologist ma} not find any evidence of chronic inflammahon, the 
symptoms haMiig resulted from Kinks adhesions and strictures Until 
It will become possible to recogmre a difference, clinically, between the 
symptoms produced by a chronic inflammation of the appendix and 
those produced by kinks, adhesions, strictures and other lesions, it is 
suggested that the term chronic appendicitis be discarded entirely by the 
clinician as a preoperative diagnostic cognomen, and that “appendicular 
colic” be substituted The operative observations will furnish additional 
information for classification, and only the combined preoperative, 
operative and pathologic data will furnish the minimum requirements 
for a complete and accurate diagnosis 

It is understood that the term appendicular colic is satisfactory only 
as a working basis, as is ureteral colic, for instance, but at least it will 
have a definite meaning and a definite application 

The standardization of the criteria for the diagnosis of chronic 
inflammation is also an important necessity for the avoidance of further 
contradictions As was mentioned previously, no two pathologists out 
of twenty questioned held the same views This means that when the 
pathologist in Rochester says “chronic appendicitis,” his colleague in 
Boston does not visualize a similar picture The natural consequence 
has been confusion and controversy With the acceptance of a definite 
criteria, such confusion will be avoided 
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Casual oljscrvation distinguishes two great classes of goiters One 
class IS the colloid goitei which, as the name indicates, is charactenzed 
3 } an excessue collection of colloid in the acini with the subsequent 
dcxclopincnt of accessor \ (possibly compensating) acini often associated 
with a long line of various types of degeneration In early life, this 
t\pc appears as a more oi less uniform enlargement that does not cause 
ail} considerable disturbance Appearing in early life, it is called an 
“adolescent” goiter, theic is no other excuse for the name In maturit) 
this gland becomes iiiegiilarl} bossilated by the more rapid growth of 
certain aieas The deielojiment contmues by successive i emissions and 
exacerbations Offer the increased growth is associated with pregnancy 
01 some othei periodic disturbance In this connection it is interesting to 
note, the comparatne rarit\ of this t}pe in tlie male When this bossi- 
lated state is i cached, the term .idcnoma has iieen applied This is most 
unfortunate, foi in no sense is the teim “oma” applicable The develop- 
ment docs not begin at one point and extend from this as tumors do, 
Imt all parts of the gland take part simultaneously in the process The 
disturbance is in no wise tumorous, but always functional, and the nature 
and degree of the functional disturbance can be read in the anatomic 
structure of the gland 

In the otlicr elemental t\ pe, there is marked constitutional disturbance 
associated ^^lth marked activit) of the gland The characteristic clinical 
features are marked iicnousness, loss of weight and a greater or less 
degree of metabolic disturbance The goiters are then called toxic, a 
desenptne but noncommittal cognomen If the patient was known 
to ha^e a goiter prciious to the onset of the symptoms, the term toxic 
adenoma is applied If it is not known whether the patient previously had 
a goiter or not, the term exophthalmic goitei (Grave’s disease), is applied 
because Graves was about the third man, and the first Anglo-Saxon, to 
describe the disease 

This toxic state is associated with cellulai proliferation in the gland 
with or without actual papillary formation It is a mistake to assume 
that the whole gland is made up of this type of stiucture As a matter 
of fact, physicians who have published such pictures in many instances 
have been obliged to search their slides to find such areas In doing 
this, the leader has been unintentionally misled The larger part of the 
slide usually is made up of far less active cellular proliferation True, 
in a few the larger part of the gland is made up of active gland prolifera- 
tions with papillabeanng areas, but these are rare In the great majority, 
a part of the gland is made up of old colloid acmi associated with the 
formation of new acini, with a greater or less number showing active 
cellular development resulting in papillation Such coIloid-containing 
acini are now said to be “lugohzed 
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rate that is somewhat augmented Even from the earliest beginning one 
should be reserved in calling goiters innocent 

Though these go.ters feel uniform on palpation, a section of them 
shows a division into lobules (fig 1) Tins is, of course, only an exag- 
gcration of the divisions in the normal gland 

Histologically, these glands show large acini filled with a homo- 
geneous acidophilic colloid (fig 2) Even m this early stage, there is 
usualh cMdence of new gland formation in the interstitial cells and in 
the walls of the acini A goiter made up wholly of large acini without 
an} cellular actuity is rare, in the 1,000 glands on which this study is 



big 1 — Simple colloid goiter from a boj, aged 14 The division into distinct 
areas by the fibrous septums is apparent 


based there is not one example of this type It is true that areas are 
found which are so large that a photomicrograph may be made of them, 
but when the whole slide is examined, or slides from various areas, 
cellular activity will be found in some parts of the gland (fig 3) 

Some writers, notably foreign authors, have confused these areas 
of acmal development with fetal adenomas, to which, of course, they do 
not bear any resemblance The fetal adenomas are definitely encap- 
sulated, and the acim are small , the cells are compact, and there is no 
colloid These are true tumors, and, though often associated with goiter 
are not an integral part of it, but have a life history of their own Some 
wnters have confused these tumors with the lobulations seen in any 
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e, a part of a polyglandular conduion, there would be a greater likeli- 
lloocl of properly utterpretnig the pa.n m the lower part of the abdomen 
and It would help one to understand the nature of the mythical "chronic 
appendiN- Microscopically, these glands show some increase in colloid 
but It IS usually unchanged The acinal epithelium is flat The interstitiai 
ce is are prominent, reminding one of the appearance of thyroid glands in 
children In these there is little new gland formation 


Sooner or later in goiters of long standing, the nodules, apparent 
early, become larger, so that the capsule is protruded at certain points 
and the goiter becomes liossilated on palpation It is now an adenoma, 



Fig 7 — Good sized uniform gland from a girl, aged 22 The goiter had been 
present eight years The patient declared herself well The pulse rate varied 
from 110 to 125, and there had been a loss of 16 pounds (73 Kg) She had 
become nervous and irritable She was one of the author s office attendants 
and was under observation a number of years before and after operation The 
new gland formation is apparent 

although the histologic structure has not changed This irregulant) of 
form IS brought about by the development of some lobules more rapidly 
than others (fig 8) It is but an exaggeration of the earlier stage 
(compare figs 4 and 6) If one has a chance to observe a goiter oter 
many years, one can note the appearance of new bossilations from time 
to time In some cases, it seems that the formation of a new bossilation 
with each pregnancy becomes a milestone m the sands of time 
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archives of surgery 

old acini, gcneially in both The cells of the acini are cuboid, seldom 
columnar (fig 10), and many new acini are m evidence Various areas 
of the gland nearly always still show the stuicture of the old colloid 
stages, often with extensive degenerative changes, the cellular increase 
IS marked only in certain areas (fig 11) The goiter now has become a 
toxic adenoma, according to the generally accepted terminology 

In a few of these goiteis there is little evidence of cellular activity, 
hut every wheie there is a predominance of degeneration (fig 12) The 
cells are globular and show a disposition to loosen from the basement 
membrane , this is notable particularly in those cases in which the patient 
IS not operated on and soon dies It is difficult to say what part degenera- 
tive processes play in the less active cases It seems to me that too 



Pjg 11 —Microscopic section of a goiter from a patient, aged 41, with a 
clinical history similar to that in the preceding case The loss in weight was 
25 pounds (113 Kg ) The pulse rate was from 130 to 140 


much attention has been paid to the epithelial clianges and too little to 
the colloid The epithelial proliferation in these old goiters reminds one 
of experimental epitheliomas which develop when the acidophilic char- 
acter of the adjacent connective tissue is reduced by the injection of 
certain dyes It is possible that the colloid changes first occur and that 
the epithelium develops in consequence , there is much evidence to this 
effect, which eveiy pathologist with an eye trained in histochemistry can 


, erify 

ACUTE TOXIC STAGE 

In order to trace the relationship of the acutely toxic goiter ^ ^ 
lolloid or adenomatous goiter it is best to study first the o co oi 
roiters which are slowly becoming toxic The moderate gland prohfera- 
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nmx picscm ihnmehes earlier, those with eye signs are becoming rarer 

Operation it, performed before there has been time for the eve siens to 
de\ eloj) ^ 

It \\as formerly tlie liabit to describe dramatic beginnings to exoph- 
thalmic goiter 1 confess with humiliation that for more than twenty 
}cars when ])atients related to me that their goiters dated but a few 
montlis back I accepted that date as the basis of my calculations Per- 
iiaps the\ dated their troubles from the occurrence of some great 
emotional disturbance No one, I dare say, who has suffered a great 
grief will Iia\e escajied tlie sensation of impending suffocation Nothing 
oi)\ iousl\ IS liettcr calculated to lend to the discovery of the presence of a 
preexisting goiter It w'as onI\ after an accumulation of hundreds of 
siiccimens which presented unmistakable microscojnc evidence that the 
goiters were of long standing that it occurred to me that something 
could be gained by securing a careful history covering the period ante- 
dating the time of the alleged origin of the goiter Since going further 
back than the suggested date m the historj, it is uncommon to find 
])aticnts w ith an alleged sudden onset of the condition w'ho do not give 
CMdcncc of disturbances antedating the time guen 

It is not uncommon to sec patients w'ho present the symptoms of 
toxic goiter w’liose tlnroid gland cannot be palpated e\en by the tiained 
clinician If the gland is cxjKiscd in these persons, how'ever, it wnll be 
found to be enlarged, and will show' characteristic histologic changes 
Therefoie. the histor\ of the duration of a goiter is of little practical 
importance 

While a careful h]stor\ and a stiuh of the gland materially reduces 
the number of goiters of sudden onset of toxicit}, there are some cases 
m w'hich both means fail to establish a gi eater age for the goiter In 
such cases, a careful search may fail to receal any area not involved in 
actne proliferation On the other hand, I have seen the same process 
dec elop rapidly m goiters that I knew' existed, although the ])atients did 
not It seems to be an open question w'hether or not the proliferation 
characterizing exophthalmic goiter can develop on a previously normal 
thyroid gland 

Ignoring questions of historj and considering only the clinical symp- 
toms and specimens in hand, one finds that this type of goiter is often 
less lobulated, and that the gland may seem to be uniform in outline On 
section, these glands are often gray, and w'hen cut they have a firm feel 
resembling the sensation experienced when carcinomas are cut This is 
due to the reactive changes in the connective tissue, and is not an 
expression of the degree of cellular development Generally speaking, 
the younger the patient the more likely the gland is to be uniform If 
these glands are examined carefully, however, while clinically uniform 
the cut section mac show distinct lobulations (fig 13) On the other 
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fonmng new glands m the inteist.tial cells and m the walls of old aan: 
( ig 14), as well as by the papillary projection of cells into the lumen 
of the acini (fig 15) Areas are found in which there are large acini 
which contain some vacuolated colloid, while the remainder is filled with 
papillated exciescnces of columnai epithelium This is particularly true 
of the glands of childien The cells may be cuboid or cylmdnc, in the 
actn e cases, the latter predominate 

In small glands, the greater part may be made up of such active 
pioliferating cells In those developing an old colloids, only certain 
areas are so aftected As many of the acutely toxic glands are found 
m carl} life, these glands are usually small, and there is not much evi- 



Fig 14 — Microscopic section of a bilateral, soft goiter The patient had lost 
50 pounds (.22 7 Kg ), had a pulse rate of 104 and showed marked loss of strength 
The goiter had not been discovered before he entered the hospital The cells 
lining the acini are cuboid and columnar m some areas, some masses of inter- 
stitial cells without lumena are seen 

dence of old colloid change It takes many years to produce an old, 
lobulated colloid goitei If one keeps in mind the age of the patient and 
the size of the gland, the histologic picture may be predicted In the 
older glands, whether the patient is old or not, only areas here and there 
may show the active cellular proliferation, and papillated areas may be 
rare Bossilated glands do not show masses of gland proliferation no 
matter what the clinical symptoms may be In some cases of old goiters, 
several blocks of tissue must be cut before a characteristic area is found 
It IS certain, however, that if the s}miptoms are tliose of toxic goiter, 
areas of gland proliferation will be found, and if the symptoms are those 
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ARCHll'BS Oh SURGERY 

So f.u cib tlicir tendency to destroy life is concerned, goiters, par- 
(icularl) the innocent colloids, should be comjiared with malignant 
tumors It IS .lb important to recognize an impending danger in its 
mcipieiicy in goiter as it is to recognize this in cancer The fact that 
tlic dcvelojtment of goiters may require generations whereas cancers 
rectuirc \cars docs not alter the gracity of the problem Only surgeons 
arc in a position to obtain the material which makes possible a correct 
nndei standing of th 3 roid disease, and consequently patients with goiter 
should he under the e\e of the surgeon Medical treatment during 
.ill except the early stages of goiter is as deadly as medical treat- 
ment for cancer '1 he analogy is not apparent, because the goitrous 
process is more insidious and kills without rcAealing the error of 



Fig 1 6 -.Microscopic section of a toxic goiter, shoeing a marked cellular 
increase The cells arc loosened from the basement membrane 


inadequate treatment Patients living m this region who thirty )ears 
ago Iiad innocent goiters have all died of cardiac failure 


SUMMARY 

1 Colloid goiters early show evidence of new gland formation ^ 

2 The formation of lobules within the gland begins with the first 

prohferaUon^of^cens^e^ are not different m structure than those uniform 

m outline except that the process is more advanced 

4 The toxic stage is always associated with increased proliferation 

of exoj>hthalmic goiter differs from the so-called toxic 

adenoma m degree and m rapidity of deielopment but not m kind 
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delimited aieas oi appaient lobules which contained laree laceliU 
(fig 1 ) with papillomatoiis-like infoldings of the emtlJhn 
..U<. .he h.„.en, „„t de,p,.e .he .nc.eaf: l!!: re'^eTr '"of 

■lun, .drained apparently about the same as the lobule of the normal 
gbuKl „ the othe, type, however, there seenied to be an .nerre 
c m,n,he, of „c,„. These ae.n. were s,nall, round structures ,n whch 
little if ..113 infolding of the epithelii.in was noted (fig 2 ) They were 
also regiila. ,.i siae ,.nd shape, and resembled somewhat the fetal 
acinus in str.icti.re and appearance This difference u, the himerplasia 
o the paienchjma was also noted in 557 consecutive cases of exophthal- 



Fig 1 — Typical microscopic picture of Jiyperlropliy and h 3 'perplasia of thyroid 
gland from case of exophthalmic goiter removed before administration of 
iodine Note papillomatous infolding of epithelium into lumen of acini Reduced 
from a magnification of X 176 


mic goiter m tlie Johns Hojikins Hospital In the majority of cases, 
there were lobules representative of both tj'pes of hyperplasia, but in 
some, one type predominated throughout the gland as a whole The 
large acini with papillomatous infolding were the type most frequently 
encountered Mention is made of these distinct types in some detail 
because the process of involution seemed to differ to some extent, 
depending on the type of hyperplasia m which the process had its 
beginning The remaining charactei istic features of hypertrophy and 
hyperplasia of the thyroid paienchyma are too well known to require 

lepetition here 
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:!:: Tr^r 

' i :„::: ‘'™ ,•'- fon«r „,. of hypertr;;:'r„ 

wn n K . I fl . *“ ": ' “ '’•'’l>=''P>“‘'^ g'^"<3 or .„™I„„o„ 

as nsnalh a (lift use process, which occurred to about the same extent 

hroughnot the glaml as a whole The degree of ,„volut,on observed 

seven lonli oiled c.ises, vvh.ch was found also in 200 subsequent 

eases of esophthalnnc go.tei that had undergone an artificial remission 

after iodine, was reckoned as the average nr normal degree of involution 



Fig 3 — Section of tissue remo\ed from thj'roid gland of case of exophthalmic 
goiter before administration of iodine showing classic microscopic picture of 
Iijpertroplw ‘and Inperplasia of the tlivroid gland Reduced from a magnification 
of X '10 


that occurs during such a remission In some lobules or areas, however, 
the process of involution was incomplete or absent, hypomvolution, while 
m others it had extended beyond the average degree, hyperinvolution 
The lobules or areas of hypomvolution (fig. 5) appeared to be localized 
and encapsulated aieas of hyperplasia which were composed of small, 
1 ound acini In and about these areas was an infiltration of small lympho- 
cytes They were areas in which either the involutional changes affecting 
the remainder of the gland had been resisted or (as Dr W G MacCallum 
suggested) the disease process was beginning all over again They 
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l\pe iiientjuncd and apiiroaching- a slntp nf i i 

iJarencln 111,1 ((Prv, 9 and lO") Ti ^ ation of the 

-•.s UMMli, I „mc,l ,0 la of hypen„vol„„„., 

i.rea.„„ i of .„e " xl ^ 

onh did the niiniher of intact acini remaninig for the lobule dmnniT 
la.t those tl,al had resisted the nnohition ,vere separated by a la"! 



Fig 5 — Average degree of involution which occurred throughout the gland 
as a whole can be seen in margins of photomicrograph In the center, however, 
can be noted an area containing many small acini or tubule-hke follicles of 
cuboidal epithelial cells the apexes of which abut on each other and in which 
the lumen, if an>, is small Three areas of Ijmphocvtic infiltration can be seen, 
the presence of which would suggest a localized area of histologic hj peractivitj' 
The area of persistent hypertrophy and h 3 perplasia or hypomvolution seems to 
be confined to one lobule, the margins of which can be seen in the upper portion 
of the figure The intralobular stroma is delicate Reduced from a magnification 
of X 40 
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I'lg 7 — Area of Iijperuivolution in the form of a large colloid C 3 'st which 
developed m the gland during nuolution ^fain of these cysts were present in 
this case The average amount of involution occurring throughout the gland as 
a whole can be seen about the periphery of a figure The beginning formation of 
a capsule about this colloid C3st can be seen m the compressed interlobular as 
well as in the intralobular stroma and the compressed peripherally situated small 
acini The epithelial cells lining the cysts are much flattened, approximating 
endothelial cells All changes point to an extreme involution or regression of the 
parenchyma There is no evidence of hyperactivitj of the tissue in either growth 
or function Reduced from a magnification of X 40 
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.mokmonal l,od,cs fo.meci localized palpable tmoefaePons, m general 
Iber ma„.l,„ned Ihe ^luietare of the normal hyperplastie thyroTd 
paientlnnia and did not sliow ain such formation of new tissue as is 
commonlj seen m a neoplasm, l,„t .a, her regression and disinfegraL? 
Tims, these bodies difleied in the microscopic appearance from a true 
benign neoplasm nliich al«a\s shows evidence of the formation of new 
tissue and moie or less marked cellular regeneration 

In a fuithci stud\ of fifu cases of exophthalmic goiter m which 
siKintaneous icmissions and exacerbations had occuired and in which 
the tlnioid had been p,utiall\ icmo\cd dining an exacci bation, it was 



Fig 9 — Nrcas of extreme Inpennvolution following the administration of 
iodine termed in tins sUuh as the third type that approximates degeneration, 
inccjuahtj in si 7 c of acini, extreme in\olution of epithelium and pyknotic nuclei, 
disintegrating acini, with the result that small clumps of epithelium are deposited 
in the abundant stroma the stroma here is parti) made up of colloid which has 
escaped from the acini due to this disintegration, this type of disintegration is 
frequciith seen m areas of extreme involution Reduced from a magnification 
of X 67 

found that tlie gland was always nodular, and that these nodules could 
be palpated clinically as well as m the gross specimens In the cases 
in which accurate and careful histones could be obtained, the information 
was elicited that the nodules liad ongmall} appeared after a nen^oiis 
attack and had become enlarged after each successive exacerbation of 
the disease In these cases gross as well as microscopic examinations 
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I’lf,' 11 — \r(..i of Inpcriinohition that has occurred in the tlnroid gland of 
indents undirgning siiontancous remissions in winch a subsequent exacerbation 
had occiirrtd when the gland was renioeed be operation, the histologic alterations 
ohsereed in these c.iscs following a spontaneous iinolution will be seen to cor- 
res])ond exacth with the nuolutional changes following an artificial remission or 
nnolution Redueed from a in igiufication of X R> 



Fig 12— Area of hypennvolution that has occurred in the thyroid gland of 
patients undergoing spontaneous remissions in w-^hich a subsequent exacerbation 
had occurred w'hen the gland w^as removed by operation , the histologic alterations 
observed in these cases following a spontaneous involution will be seen to cor- 
respond exactly with the iinolutional changes following an artificial remission or 
nnolution Reduced from a magnification of X ^6 
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chstinguishecl from the actnal growth of a tute neoplasm Although 
these areas of liypei involution can be detected clinically as tumors they 
arc not true neoi^lasms oi adenomas, because they have been observed 
to occui and de^elop during an artificial involution of the thyroid gland 
following treatment with iodine as well as after a spontaneous clinical 
1 emission 1 Iic} also present throughout the microscopic character- 
istics of regression, dismtegi ation oi degeneration, and not of regen- 
eration, with inci eased growth actnilc or actual inciease of new tissue 
as in a neoplasm Repiesenting as the} do regressive sequelae of a 
preMOUs Iiypertioph)' and hjperplasia of the parenchyma, the involu- 



I'lg 14 — True benign neoplasm of thvroid gland Histologic pattern is unlike 
that of normal or hyperplastic thvroid parenchyma The epithelial elements are 
m anastomosing columns Bi 7 arre-shaped acini are near the periphery Reduced 
from a magnification of X 8 

4 

ttonal bodies still maintain the stiucture ot the normal gland parenchyma 
to a large extent, and, as shown in those cases undergoing spontaneous 
remissions and exacerbatioiw, they become involved in the generalized 
hypertrophy and hyperplasia stprervening throughout the gland as a 
whole during a recurrence of the active phase of the disease A true 
benign neoplasm (adenoma) does not undergo hypertrophy and hyper- 
plasia in syinpath) with the remainder of the gland in which it has 

grown 
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AKCHII es of surgery 

sevent) , and a clinical diagnosis of toxic adenoma had been made The 

iis o,y of these cases was in general that of a nodular goiter associated 
with In perth3woidism of long standing 

In nine of the 109 cases (8 per cent), the clinical tumors or nodules 
resenihled true benign parenchymatous neo]>lasms These tumors were 
well defined, not so much by a capsule, but b) their microscopic appear- 
ance, which was in shai]> contrast to the suriounding thyioid paren- 
chyma (fig 14) The great bulk of such a tumoi was composed of 
epithelial tissue supported b\ a lelatnel) scant stroma The epithelial 



Fig 16 — In the lower portion of the photomicrograph a tip of a true benign 
neoplasm, an adenoma, can be seen T 3 'pical hypertrophy and hyperplasia of 
tlij'roid parench 3 "ma surrounding tumor is to be noted Patient had nodular 
goiter with exophthalmic s 3 'ndrome An artificial iodine remission was estab- 
lished The thyroid tissue about the neoplasm underwent the average amount of 
involution, but the histologic appearance of the neoplasm was unaffected Reduced 
from a magnification of X 57 


cells were, in the mam, arranged in narrow anastomosing strands or 
columns which on examination with the higher power lens proved to 
be composed of small clusters of epithelium in the form of primitive acini 
that did not contain a lumen (fig 15) The apexes of the cells abutted 
on one another , they did not appear to be much increased in size, but 
were rounder than the cells of the normal adult thyroid parenchyma 


archives of surgery 

The tourth case observed was tbit nf ^ u u 
extensive pulmonary t„berc„,os.s , operafon was 'tfifth 

case has been seen recently m a thin ^ nfth 

A typ.cal defornaty was present There are no synrptoms ex pt d“ 

IS clencal Her ch.ef complaint is the deformity, and she ,s stili 

undecided as to whether a scar in this region would be preferable to the 
present appearance 



FRACTURE OF THE PATELLA 

In this rather common fracture m which operation is the usual 
procedure, the use of a massive graft of fascia lata seems to be the 
ideal method of repair It is desirable to obtain close, accurate and 
permanent apposition of fragments in such a manner that early motion 
of the knee joint can be allowed The end-results by most of the 
accepted methods of suture are usually good, whether obtained by 
repair of the capsule and lateral extension tear with chronic catgut or 
kangaroo tendon or by wiring the fragments together The capsular 
suture alone, however, is prone to result in poor approximation of 
fragments and necessitates several weeks of fixation of the knee joint 
in extension refracture or reseparation also has been known to occur 
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archives of SURGERi 

rupted sutures of catgut are inserted The rent m the lateral extension 
of the capsule is closed with interrupted no 2 chromic catgut sutures 
It IS not necessary to use fascia for these sutures as the tear is throuc^h 
fasaal structures which heal readily, once they are approximated, and 
there can be little, if any, strain on this region, owing to the absolute 



Fig 6— Method used m Iracture oi ibe patella ^ote the oblique leacstrations 
in the Iragments The tascia ts 3 cm b\ 24 cm , the drill, 5 mm 

fixation of the fragments of the patella with the tascial graft Care 
should be used not to pentrate the joint surtace of the patella with 
the dnll Although in many cases the lower tragment is found badh 
comminuted there is usualh one principal fragment which can be drilled 
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Tig 7 — 1 illuslr.Hi.-> coiiipkic lixuioii i)l iru-lurc of tin. p ittlKi ihc gr.ift 
can nrcl> In. Ic-m» long, is the more of it is sutured to the (ju.ulrieeps .ibo\e, .'ind 
to the prepitilli tendon below, the stronger the lixition Note the repair of the 
lateral extension tear with no 2 elironne e Ugut fi is t literd di.igr.un ot com- 
pleted fixitioii Ixote the l.iek of joint peiietr Uion 
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successfully If such comminution should exist that a tragment of 
suitable size cannot be found, the graft can be passed beneath the 
whole of the lower portion and brought out through the patellar tendon 
immediately below the bone This has not been found necessary in 
any case as yet The graft is taken from the uninjured thigh for several 
reasons , pnncipally, because the long wound is prone to interfere with 
early active motion of the knee joint which is begun the day following 
operation Also, it is often desirable to have the graft prepared b} 




Fig 8— Lateral view of fracture of the patella 
Fig 9 —Fracture of the patella shown m the preceding figure shortly alter 
fixation by massive fascial graft Note the excellent approximation of fragments 

an assistant while the patellar fragments are being exposed and drilled 
Flexion of the knee beyond 90 degrees should be obtained in less than 
twelve weeks Walking should be allowed at the end of four weeki>, 
at first with crutches, weight beanng being gradually allotted to the 
point of discomfort After ten weeks, aid should not be needec m 
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and tile. I(in;4^ pirntd ol liNatiun in ixUnsiun mnssn\ tu olM.nn nniun 
hi\c lironijlit liHiut niuu ladu il iiKisuris Mil tinu clcnunl ol 
d\siuiKtiun Ins liLiu luiif^ci than it shunld 1k in main ul those tasts, 
and suiiR t\pi (Il h\aliun shunld Ik nstd tint illuws t. nl\ anno 



I ig It) — S miL IS ligims H iiul *> thru, nunitiis .ifttr (i\num, llic iiiULiil is 
now u liking Hkfl li is nut Irlii am tLii(knL\ for frigniLiits to suturatL 

motion of the joint Suture ot the torn eapsule with oidinary bUtuio 
material yncs good appru\im.ilion of fr.igments, but motion nuibt be 
delayed .ind reseparalion of fr.igments tn.i) oeeur Fixation with wore 
or pegs in.i> allow e.irly motion, hut fre([iiently neeessitates .i sceond 
operation for removal of the foreign body Fixation by means of fascia 
lata IS more nearly ide.il than by these other methods Three patients 
h.ive been treated m this w.ay so far Wire had been used previously 
in the first ease, the wire bre.iking, allowing resep.iration at the end of 
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Fig 11 — Patient whose roentgenograms are shown in figures 8, 9 lud 10, 
showing amount of active flexion at the end of three months Note tliu absence 
of scar from the thigh on this side Tlic fascia is taken from the opposite tliigh 



Fig 12— Method of fixation of fracture of the olecranon Care is taken not 
to penetrate the joint with the drill The graft is 2 tin by 20 cm , * 

3 mm m diameter The operation is completed as in figure 1 I ot flic patella 
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ten weeks Mil nuissue K'-iH '** M'-ii-i lot is Used .is in tlie ii.ilelki 
Ilcie* aqain e.ire is t.ikeii to jiiss tlii* drill olili(|ueh so ,is to jneveiit 
IKiieti.ition ol the .irtieiilai suil.in ( li|; 12) \ slij,ditl\ enr\ed 

nieision IS used tlnouf^h the suit p.irts in onki to pioltcl inusl of the 
”i lit liuin the siiperlKi.d siiluie hue Modon is si.iited .diiiost iminedi- 
.iteh, with tti.iUlMiiK^ iLsiihs .is u^^.iids luijith ol dis.ihihtx .ind eoinplete 
lestor.ition ol luiKtion \ 1 mm drill is nstrl .nid .i siii]) oi i.isei.i 
2 (.in in width .ind 20 viii in leiij^th is smund to tlu ttieejis tendon .ind 
f.iseii .iho\e, .nid to the Mseii ol llu lon.nm helow with ihromie 
(..ilLtiil () suiurts 1 he loin i ipsiiK is smnrid wiih intirmpted no 1 
ehroniK v itftnt 



1 ij; 13 — rri(.lure ol die (deer iiiuii 1 lie treiiieiKloiis suellmu is (hie to 
I>nni,ir\ ire nnieiil with sir unlit si>hni ippheil witli idliesue I ipe 1 lie .iriii 
w Is suspended until the swelling subsided 1 isei i 1 iti ti\ itioii w is performed 
two weeks .ifter injury 

KFCLKKlNr \MlK 10 lt si ill I \ S. 1 ION Ol till- U \1)I \1 Ur\U 

\ rela\.ition oi .i riiptuie of the orhteular hj^.-iment, buflietent to allow' 
the radial head to hix.ite repeatedly, is an uncommon oecurrence m 
our experience 1 he one e.tse observed lollows 

A thill, healthy, muscular Amerieaii m iii, aged 21, while lifting the end of a 
heavy packing case felt a sudden snapping in his elbow' lie w is immeehately 
disabled and m great pain w'lth his arm extended, Hexion at the elbow' and rota 
tion of the forearm being impossible A physicnn was called who manipulated 
the arm without an anesthetic, during which a click w'as heard followed b\ 
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immediate comfort and restoration of motion A sling was applied and within 
a few days the man returned to his work. A short time afterward, while pro- 
ducing the same strain, a recurrence of his disability took place This time the 
patient and his fellow workmen managed the manipulation successful^'-, and the 
man kept at work, favoring his arm as much as possible. After a third recur- 
rence, he applied for treatment 

On examination, the arms were identical m appearance. There \\as no swelling 
or discoloration There was complete motion m all directions and he seemed to 
be able to hyperextend. all his joints There was no demonstrable tenderness A 
roentgenogram failed to show any abnormality As his disability had always 
resulted from lifting while his arm was extended, a plaster of pans cast was 
applied from the wrist to the axilla with elbow held at right angles With this 



Figure 14 Figure 15 

Fig 14 —Fracture of the olecranon shown in preceding figure, after fascial 
fixation 

Fig IS— Fracture of the olecranon, shown m two preceding figures, four 
weeks after fascial fixation, six weeks after injury 

the man continued at his work as best he could The shell was removed at the 
end of SIX weeks, and aside from some muscular atrophy, the arm seemed to be 
normal In a few days, however, he returned with the story that the condition 
had recurred during the night, awakening him from sleep After considerable 
difficulty, he was able to restore the motion and regain comfort At this time, 
ecchymosis or sw'ellmg about the elbow was not e\ ident There w as 
motion in all directions By reproducing the lifting strain, the man was able to 
demonstrate his lesion There was a sudden fulness in the anterior cubital space, 
associated with a depression oier the head of the radius on the lateral aspect of 




luiii £ }uoqT 3 ‘ionp apq uoiuiuoo aacicin aq; jo uoipu^suoa paqjBui ‘uoq 
jBaiiiEqaaiu piOAc sb os papuqaj: XpuaS a\ou ajB jaAij aqj }0 

saqoj SinSiiBqjavo aq; jj pnp uoiuiuoa aq; Jo ijbcI jaddn aq? m uoq 

-DBjpoa JO aauapiva ;qSqs si ajaqj ‘oo; 'auiq siqj jy ja;q§q juqAv 

-auios ipuanbajj puB asuai sauioaaq pBAV aqj puB jsoj si XjtpiaaBg aq; 
jnq qa^^ sb juaiuaAOiu ou si ajaqx jappBjqpBS aqj jo aoBjans ajqua 
aqj jaAO aiqiujaasip si snuo; jBquu ub ‘sajuuiiu a\y-X 4 JOj puB anoq 
UB 0 ^ sajnuiiu uaajjy puB jiioq ub iuojj SuiSubj ‘jbj jo do 2; ?sjq aip 
SiiiviS ja;jB sjBAjajui jb ‘jaAaAvoq ‘iCjjBnpBjQ aappBjqqBS aqj uiqjiAv 
juaiuaAOiu aaupui o; jibj apisaA aq; jo qBAV jBjjuaA aqj qpAi jaBjuoa 
ut si qaiqAV lunuaponp aq; jo sjuaiuaAoui pijaajoj ssaj ao ajoui aqj^ 
auoj jnoqjiAV puB piooBg jBqAvauios sjjbav s;i ‘apq q^iAV papuajsip paAv 
uinuapoup aqj oj jBSJop jsnf sSuBq ji aoj ‘oAijaB auiooaq qiM jappiqqqBS 
aqj jEqj uoqBoipui ou si aiaqj ja^C sy iBaiu jsaj aqj sajnjijsuoa jbj 
JO aa 9 jBqj os 'uaAiS si ajoui aa 3 juoq ub jo pua aqj jy uoijBjup 
puB qjSuajjs SuiAjba jo saABAv ijjiav aAijaB saiuoaaq uinuapoup aqj 
uibSb puB ‘Xbav aiuBS aqj ui uaAiS si lUBaaa pus qjo/C-SSa jo aa 3 jBuoq 
-ippB UB sajnuiiu Xjjiqj aajjy juanbajj ssaj saiuoaaq uinuapoup aqj 
JO sis[Bjsuad ‘Xpouajsod paajoj XpBnpBjS si jbj pajaafui aqj sy 
jappBiqqBS aqj uiojj apq jo aSiBqasip aqj uo aauanpui Suijiaui Xub aABq 
joii saop sisjBjsuad jBqj papnpuoa XpAijisod aq Xbui ji puB ‘pauaaauoa 
si juauiaAoui jBjnasniu Xub sb jbj os aAijoBui pauiBiuaJ SBq jobjj XjBqiq 
aijBdaqBjjxa ajqua aqj^ jappBjqjjBS aqj uo jas^o ou uaaq SBq ajaqj 
‘janp apq uoiuuioa aqj jo aapuo aqj joao XjpajBadai passBd aABq soabav 
aijjBjsijad qaiqAV ui Xjiaijob jBuaponp OAisuajxa laqjBj aqj Suijuq 

JBJ pajaafui aqj Xq 

pojopa XjpaqjBiu si uinuapoup aqj ajiqAv piaaBp puB ajBd suiBuiaj jajjB] 
aqj joj ‘pajjuaao jou SBq qaBuiojs aqj ojui uoijBjiSjnSaj puB ‘jobjui 
pauiBuiaj SBq aajauiqds aiJOjAd aqj uinuapoup aqj jo XjiAijaB aijjBjsuad 
aqj Suuiip joj ‘qoBLUojs aqj jo jjBd aqj uo asuodsaj xapaj b si siqx 
snaoj:(d aqj jsuibSb dn papMoja XjjBjajq si qaBuiojs ajijua aqj puB 
snpunj jouajsod aqj jo uoiSaj aqj ui asuB asaqjL qaBuiojs aqj ui dn 
jas ajB saABAv aijpjsiiad 'ooj ‘Xjjuanbajjj saauBjsip SuijOba joj suoij 
-aajip qjoq in jaABJj puB sjuiod pjsip suouba jb asuB Xbiu sjaqjo ajiqAV 
‘stuojiCd aqj jb asuB Xbui soabav XuBpj ansua uaqj sispjsuadijuB puB 
sis|Bjsuad aAijay siiJojAd aqj oj pjBAvqoBq sassBd XpBnsn osjb aABw 
3ij[BjsuadijiiB UB ‘ auijsajui aqj Suojb jCjaouajsod sanuijuoa aABAV b juiod 
Slip iiioj^j siuopCd aqj Avopq luui Qp laAaj b jb sjiiaao uinuapoup aqj 
JO uoijaBjjiioa ajaidiuoa ‘siiadduq uajjo sb ‘jo ‘ajnjaund jo juiod aqj jb 
iiopdaaui sji aABq Xbui siq^ dn jas si uinuaponp aqj jo sisjBjsuad 
‘ CpjBipaiuuii siuoi(d aqj uiojj lua j jnoqB ‘umiiaponp aqj ojut 
f[jaaji^ pajaafui uaqj si uiBoja puB qjO'C-SSa jo sjajaiuijuaa aiqna oavjl 
paziuJioaaj XpsBa si jaBjj XjBipq aijBdaqBjjxa aqj puB papuajsip paAv si 

IHSONDS do SdAlHDdV 


8^01 



inL\—Iin\0 si ILNI GKII-IS 


1019 




I'lg lo — I’lKUdKi i)'l' “■ \\lu)st riuiitf,(.iiiiKr nils irt '•Inn.n iii nmirt-* 

IJ, 1-1 iiul 1', iikvii tuiir iiKr i»Miil Miuirt m tlu iiUiriiiiui 1 Ik 

Mip(.rimii<ist(l tNiidMircs iliou the Kiioiint ot llcMnn mil iMchmimi oi elltow 
I he intieiil \s is illiiwed lo ritiini to moikrileh luiw work s»\ weeks liter 
oper itinii 




Fig 17— Scheiintic representation of method used in substituting a faseial 
graft for the orbicular ligament in the case of recurrent anterior dislocition of 
the radial head 
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benign neoplasm Ihe microscopic structure suggested an extreme 
degree of cellular proliferation and regeneration with the actual forma- 
tion of ne\\ tissue In these tumors, there Avas not the slightest sug- 
gestion of degeneration or histologic regression indicating imolution 
The typical histologic changes denoting hypertrophy and hyperplasia, 
however, were found in the parenchyma of the thyroid surrounding 
these tumors and throughout the remainder of the gland (fig 16) In 



F,g 18 -Another section from same case as m figure 17 

infolding of epithelium is more pronounced Typical involutional tumor which 
has again assumed the appearance of exophthalmic goiter 
magpnfication of X 57 


Reduced from a 


these cases, therefore, .t would seem far-fetched, to regard the bempt 
neoplasms as the cause of the hyperthyrc.d.sm rather than as comc- 

thmrsf^li'cSes (34 per cent), the nodular element was com- 
posed of collmd cysts (figs 11, 12 and 13), encapsulated areas of dilated 
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to be any definite synchronous activity between the motor mechanism 
of the common duct and that of the gallbladder Successive contraction 
waves have been observed to pass over the common duct, unaccompanied 
by any visible contraction of the gallbladder Then, too, contraction 
waves of variable extent may involve all or a part of the gallbladder 
without any visible motor activity of the common duct However, in 
what have been thought to be thoroughly healthy and vigorous animals, 
both common duct and gallbladder become contractile at about the 
same time following the ingestion of fats and remain so for a con- 
siderable period 

The waves of contraction in both the gallbladder and the common 
duct do not follow each other in rapid succession I have often tried 
to determine the time interval between these successive contractions, 
but the frequency varies m the same animal and m different animals, 
dependent no doubt on certain undetermined physiologic factors Usually 
such contractions follow each other at from two-mmute to four-minute 
intervals Although the waves are not frequent, when they once appear 
they traverse either the common duct or the gallbladder at a rate as rapid 
as the normal peristalsis of the duodenum Throughout this period 
of motor activity of the common bile duct and the gallbladder, the 
duodenum, except for occasional peristaltic movements, has been inac- 
tive Thus the movement of the biliary tract is independent of the 
activity of the duodenum, and the gallbladder empties without the 
so-called sucking of the contracting duodenum 

The gallbladder may empty itself completely, it has often been 
noted on opening an animal that it was entirely void of bile appearing 
contracted to not more than 2 or 3 mm m diameter and to 8 or 10 
mm in length This degree of emptying was never experienced in 
animals under observation Although small amounts of bile were 
ejected with each contraction wave, the gallbladder usually failed to 
contract to less than one third of its original size Gradually the waves 
become more infrequent and finally cease entirely, although consid- 
erable bile may still remain within the gallbladder The accountable 
factors m the cessation of the flow of bile are unknown Fatigue or 
confinement may be a factor, and yet when the fish is taken from the 
tank It is still vigorous and given to the usual habits of jumping and 
splashing These fishes do not withstand laboratory confinement in 
the same way or so satisfactorily as do those of the ganoid group I 
have retained garpike in laboratory tanks for long periods, but the 
bullhead gradually loses vigor and becomes inactive even though aerated 
water and food are provided This marked lassitude is reflected in the 
physiologic response of the bihar)' mechanism to the usual meal of fat 
Fishes that haie been retained in laboratorj^ tanks for two weeks are 
less likely to show' marked motor activity of the biliar\ tract following 
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i nic.il ()l lal than tlio-ic ol)scr\c(I iiunicdialch on Uicii arrival at 
the l.iboi.itory In eertain lishcs thus tonlintd, I have laded to obbcrvc 
an\ icbponse lo die lal, wlide in others, cunlra(.lion w.ives of the 
eoniinon duct weie f.iintU visible, liiil onI> .iltei .i proloiif^ed interval 
follow 111}^ the adininistr.ition of the meal ( )bviousl\ , then, lo secure 
the best results, oiiK healtlu. vi),'orous lishes should be used, and these 
soon at lei tlie\ re.ieli the laboralor) 

nisioio(.\ oi nil 1 \iK\iii I'Aiii iiiiMin luvir 

ihe !,nilll)laddei is an cMieiiieK dehe.ile 0114.111, hut, nevertheless, 
follo\vinf4 propti sliinul.Uion. it possesses sulluienl tonir.ietile tissue to 
ejeet bile In the extended londilion, the w.ill in the iej4ioii ol the 
tundus is sln4hll\ more ih.in one filteeiith of .1 millimeter thick Ihe 
nnieosa, wliieh comprises ,i liltle less thin one h.ill ol the entire thickness 
of the wall, is composed ot clMr.icteristu column. n epithelium ot tall 
n.irrow cells with nuclei in the b.ise Difterenti.d st.unin}4 shows lh.it 
the rem.uiuler ol the w.itl is .1 eoinposite structure ot connective tissue 
and muscle fibers interspersed with .ibund.mt v.iscul.ir eh.innels ihere 
.ippe.irs to be consider.ible interl.iemtt of the two tissues, but most 
ol the muscle fibers ,ire }4rouped into .1 eomp.aet I.ivcr coursing in 
the circular direction .ind supported on the sides bv connective tissue 
librils In the neck of the gallbl.idder, the muscle fibers arc more loosely 
arraiU4ed, .iiid here it is c.isy to ideiitift a narrow band of longitudinal 
muscle fibers .iiid di.agon.il fibers, .is well .is those running .iround the 
vesicle 1 he IongUudiii.il libers .ire interspersed w'llh coiiiieetiv'C tissue 
fibers 

1 here is gr.idu.d reduction m the proportions of the tract passing 
from the g.illbl.idder to the common bile duct, but the tissues of one 
continue impereeptiblv into those ol the olhei Within the upper 
portion of the duet a conspicuous b.md of muscle fibers, both circular 
and longitudinal, lies just exlern.il lo an ecjually prominent layer of 
connective tissue, w'hich is separated Irom high columnar epithelium by 
a thin basement mcmbr.ine 

Grossly, the hepatic duels which dr.iin the right lobe ot the liver 
appear to empty into the neck of the gallbladder Ihis is not actually 
true, for they penetrate only the serosal and muscular tunics of the 
vesicle and then continue posterioily within the connective tissue of 
the duct just external to the mucosa (fig 7) In some cases these 
hepatic ducts extend for 2 mm or more within the intramural portion 
of the cystic duct before emptying into its lumen In this connection, 
it may be noted that the tissue of the hepatic ducts resembles the rest 
of the biliary tract, with especially prominent circular and longitudinal 
bands of muscle When the wall of the cystic duct is penetrated, 
however, it is found that all muscle tissue of the hepatic duct discon- 
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tinues, so that within the intramural portion of the upper part ot the 
common hile duct, the hepatic ducts consist of columnar epithelium 
only, supported by a wide band of connective tissue Theie are numer- 
ous small hepatic ducts, and as many as four of these have been observed 
to enter the wall of the major duct and course independently into its 

lumen (fig 7) 
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ossciiU.il (lillci CIRCS Horn llic ro^ium iiiimc‘(li.itcl\ .ihove or below, 
but .1 suuly oi iho (lisirilmUon of iic‘r\os to ibis .irc.i, now in progress, 
ln.^^ be inslriieli\e 1 be l.uei ot imisele is iiiore loinp.iet, li()we\e*r, .ind 
circiil.-ir .111(1 longiUiibn.il librils intoinimgle fieeh with .i pieponcleranee 
ol the cireiil.ir eMorn.il to llu longiUi<lin.il, but ibc l.i\ei of eonnective 
tissue imnieib.itiK beiic.itb ibc imiscle is inoie looscK bound .ind more 



Fig 8 — Parliil cross-scctioii of the w ill of llic coiniiioii bile duet shows the 
wide band of nuisele libers extern il to the connective tissue Ia\er, X 570 


byperemie than elsewhere 1 he cells of the mucosa are more com- 
pressed than m other parts, .i condition probably induced by the tonus 
of the muscle tunic at the time of fixation 

From this constricted portion of the hepatic tiact, which perhaps 
could well be said to be the site of confluence of the neck of the 
gallbladder with the common duct, there is a gradual increase m the 
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archives of SURGERi 

diameter of the channel toward the duodenum Thu, increase reaches 
maximal proportions at the site of confluence with the hepatic ducts 
of the left lobe of the liver, from which point there is a gradual 
reduction in the circular dimensions of the common duct until it reaches 
the duodenum This increase is largely due to an abundance of muscle 
fibers, both longitudinal and circular, which extend throughout the 
entire length of the common duct In the upper portion of the common 
duct, the muscle and the layers of connective tissue are of equal width. 



Fig 9 — A cross-section of the intraduodenal portion of tlic common hik 
duct, wide band of muscle fibers and narrow zone of connective tissue mav be 
noted , X 127 

while nearer the duodenum there is a progressive increase m the 
amount of muscle tissue and a decrease in the extent of the la\er of 
connective tissue In the lower part of the common duct, the layer of 
muscle is twice as thick as that of the connective tissue Circubir 
muscle fibers are more abundant but external to these, and m more or 
less restricted areas, there are scattered muscle bundles running longi- 
tudinally and diagonally (fig 8) Coiumuing intraduodenally, the 
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picpuiulciaiKC of imi'ii.Io tisMic is cnlii j^ic.iIli, .ukI tlio LoimcoUvc tissue 
is icstruted to .i n.iiiow /one iiimiali.Uelv .iiuuiul the niULOsa 

ihe bullhead dilUrs fioin lu.iiu highei vcilebiales in that the 
coininon duel p.isses diicttl\ through the (.luodeiial w.ill into the lumen 
ot the intestine, opening b\ a single oiiliee 'the inusele of the common 
duet eontnuies tlnonghonl the entile miiaimnal eonrse .md theie is 
an appreciable increase m the \olume ol tins tissue uitlnn the duodenal 
w.dl Whether this should he designated .i splniieter ot Oddi is c[ues' 
Honed, It IS hut a eoninuialion ol the e\tensi\e nuiseul.ituie of the 
extiaduodeinl eommon duet and is not ahruptly inereased on entering 
the wall ol the intestinal tract \ la\er ol imisele. howe\er, entireh 
indepeiulenL ol the imiseiilaiis ol the duodenum and approMinately 
eipial to It m ihiekness, surrounds ihe intiaimnal poition ol the common 
duet and is iirohahK highly eoniraelile dining the ee.ieii.ition ot the 
hihai\ ir.iet such as occurs lollow'iiig the meal ol f.il (fig 9) 

COM Ml NT 

1 he>e ohseualions on the eontraelion of ihe e\tiahepatic biliary 
Had in the common bullhead following a me.il neb m Hits are interesting 
because ol the tacts disclosed pertinent to the m.inner m whieh the 
bile m the gallbladder is discharged In studies hitherto repoiled 
\arious contheting mlerpretalions ol the mechanism of emptying the 
g.illbladder have been advanced Ohseualions have been made on 
mammals, p.irlicularl} on the cat and the dog, and anesthesia or 
cNleiisue preliminary surgical procedures may have complicated the 
ensuing norm.il plnsiologic jnocesscs Ihcse particular lactors aic 
probabh obviated in the selection ot the lish as a fit subject for such 
observations It is not hUely that the careful confinement of such an 
animal lor an) given length of time w’lll essentially modify the phys- 
iologic responses of the body, nor is it likely that psychologic function 
w'ould be so disturbed as seriously to impair the normal nervous activity 
accompanying the gastro-mtestmal response to diet Thus it w'ould 
seem that in the fish one may observe the processes that obtain in a 
normal biliary tract uninterrupted or unmodified by the nervous reac- 
tions set up in more highly organized animals under essentially experi- 
mental conditions 

Obviously caution must be used in applying conclusions of observa- 
tions made on a fish to the highly organized animal It is probably 
true that m the modification of structure pursuant to specialization, 
differentiation m the physiologic response may have arisen , and yet vrith 
the present status and limitations of study one cannot be at all certain 
that contractile processes so clearly shown in the biliary tract of fishes 
may not be true for higher animals as well The anatomic organization 
of the tracts m the various animals studied is essentially the same 
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ARCHIVES OF SURGERY 

All obsen^ers agree that the bihary tracts of fishes and other animals 
are composed of serosa, muscle tunic of varying proportions connective 
tissue sheath and mucosa of columnar epithelium Differences ma} 
abound in the relative abundance of the various tissues involved or 
in peculiar modifications of certain of the tissues to form additional 
structures such as the valves of Heister, gland of Lushka or parietal 
sacculi, but the essential groundwork in the structural organization 
of these extrahepatic biliary tracts is identical There is some basis 
for assuming, then, that there may be unity in the physiologic responses 
of these biliary tracts although phylogenetically so remote 

It is not my purpose here to attempt a correlation of fishes and 
other animals, or to attempt any explanation of the phenomena known 
to occur in the bdiary tracts of mammals with facts observed m the 
fish But rather, I wish further to substantiate certain conclusions 
hitherto reached from studies on the dog and the gumea-pig and to 
show that the lowly fish possesses an hepatic organization which 
responds to fat in a manner compatible with previously recorded data 
on the emptying of the gallbladder 

Gathered from the available sources of published data on the empty- 
mg of the gallbladder, various factors have been accorded some influence 
on the discharge of bile from the gallbladder Chief among these are 
mtra-abdominal pressure, secretory pressure of the liver, peristalsis of 
the duodenum together with duodenal tone and contraction of the muscle 
layer within the wall of the gallbladder Certain of these factors have 
been stressed to the entire elimination of the others , but perhaps more 
recently the preponderance of data favors contraction 

In the light of recent observations, adequate data are presented to 
throw considerable doubt on the validity of certain of the foregoing 
factors First, the animal under experiment is opened by a median 
abdominal incision so that a major portion of the viscera including the 
bile tract is exposed during the entire period Extianeoiis pressure 
of any sort is thereby obviated, and the evidence points conclusively 
to the fact that intra-abdominal pressure or any other torm ot “squeeze” 
IS not a factor in the discharge of bile from the gallbladder 

During the earlier part of the experiment, soon after the introduc- 
tion of the fat m the duodenum, hepatic bile passes through the bile 
duct into the duodenum This continues to flow for some time, and 
yet there is not the slightest evidence that the bile in the gallbladder is 
discharged into the common duct at any time during these early stages 
of the experiment 

When the abdominal cavity is opened, the entire gastro-intestinal 
tract IS in a state of rest The tract, being devoid of food for some 
time, IS empty and the walls are collapsed Immediately on the injection 
of 2 cc of egg-volk and cream into the duodenum, the tract comes 
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into tone, the inusLles eonlracl and pcri'ilalsis beLoines aelive Anti- 

peribtaliis ol the dnodenal region i'> cspeeially cliar.ielcnslie ihe 

btomach, altlunigh without tlie food as a btinuilating f.ictor, becomes 
contractile I he^e jieiistaltic waves of v.irying lengths and force which 
pass lepcatedlv over the orilice of the coniinon bile dnet do not appear 
to have am elTect on the Ilow' of bile 1 he gallbladder remains entiicly 
inaetue throughout the entire period th.it the duodenum is motile The 
eomnion duet, too, is inaetue so tar .is movement is concerned during 

this mter\al Ihe eonelusion is oliMous then, th.it peristalsis or musele 

tone ot the dnodeiinm does not h.ue .my elTeet on the disch.irge of hile 
m this animal 

Ihis entire stiuK .ideipi.itely supports the obsei v.ition, now gener.ill) 
.leeepted, that bile is discharged from the g.illbl.idder 1)\ the .letive 
eontr.action of an intrinsic miiseulature 1 he eoinmon duet is also 
shown to be eontr.ietile, aiding thereb\ the e\.icn.ition of the gallbladder 
I’Xlrahepatie biliary motility is not app.irent until from .m hour to 
in hour and a halt atter the mjeetion of f.it into the dnodenuni I his 
motility expresses itself m the form of contr.iction waves that .irise 
m the upper part of the hepatie tr.act and ir.ivel toward the dnodenuni 
in one direction and b.iek over the g.illbbddcr m the other direction 
These waves are not interrelated, for one may arise without the other 
Usually a w.ave that arises at the customary site, to course tow'ard the 
duodenum wull pass throughout the common duct, while weaves passing 
over the g.illbl.idder are freciuently incomplete While the gallbladder 
IS m a state ot contraction, w.ives may arise at the fundus and pass 
partially or completely over it, as well as m the reverse direction 

Ihe tune interval before the contraction of the gallbl.idder follow'ing 
the introduction of the fat suggests that the causal factors involved 
m this motility are m some way related to absorption The independent 
vascular connection of the duodenum with the gallbladder and the 
cystic duct IS suggestive, and studies are now under way to detenmne, 
if possible, the absorptive route and the factors underlying the con- 
traction of these biliary channels 

SUMMARY 

The gross and microscopic anatomy and the motor activity of the 
extrahepatic biliary tract in the common bullhead are reported In this 
animal, the gallbladder hangs relatively free from the liver and may 
readily be exposed by slight traction on the duodenum, so that continuous 
observations on the emptying of the gallbladder in response to a meal 
of fat are readily made A method is described for properly aerating 
the animat and exposing the viscera preparatory to such continuous 
observation 
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Following the intraduodenal injection of a few cubic centimeters 
of egg-yolk and cream, active peristalsis and antiperistalsis of the 
gastro-intestinal tract are induced Hepatic bile is discharged into the 
duodenum, but the gallbladder remains inactive during the period ot 
gastro-intestinal activity 

Within periods of time varying from an hour and fifteen ininutes 
to an hour and forty-five minutes, muscle tonus over the gallbladder 
is apparent Contraction waves soon pass over the vesicle and iorce 
out portions of the contained bile into the common bile duct These 
waves onginate within the upper portion of the bile duct near its con- 
tinuity with the gallbladder and pass in a reverse direction over it 
Likewise, contraction waves pass over the entire common bile duct and 
force the contained bile into the duodenum Subsequently, contraction 
waves arise at the fundus of the gallbladder and pass over the vesicle 
to the bile duct Waves of the common duct and waves ot the gall- 
bladder tunic are not necessarily synchronous 

There is conclusive evidence that (1) the gallbladder in the 
common bullhead empties by the contraction of the muscle tunic within 
Its wall, (2) the emptying of the gallbladder is related to the extent 
of gastro-intestinal absorption of fat, (3) intra-abdominal pressure is 
not a factor in the discharge of bile from the gallbladder, and (4) 
duodenal peristalsis or duodenal muscle tone is entirely ineffectual in the 
m the discharge of bile from the gallbladder 
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UE RMilUlS 

TKI\TMlNr WITH t.I N TI \N \ lOI 11 
1 \I*] lUMI NT\1 Sll’Dl * 

\ K bll\Nl)S, Jk. MD 

W AhlltM.TUN, 1) l 

One ol the ficciuenlh di'ieubscd prohEm', ul the present d.u is the 
use of gentian Molet and niereinuelirome in tlie treatment ol disease and 
infection Ihe tvjie ol inleelion treated has not been hniiled to one 
group of cases '1 lie e\.iet nature ol the reaelion ol lliese drugs in 
eoinbating mlecium has not Iieeii salisfaetonlj e\i)Iained Witli this 
thought in mind, a stud) has been made of tlie reaetion ot gentian 
violet in joints mfeeled with Slapltvloion ii\ (iiiicus ibis study has 
iinolved a caretul iiuestigation of this t)pe ol arthritis, and it is hoped 
that some light nia\ be tin own on arthritis m general 

Churehman h.is inihhshed three artieles on the treatment of infections 
of the joint with gentian Molet First, m 191S he' demonstrated an 
appar.itus for the iriigation of a joint, lollow-ed In an instillation ot 
gentian \iolet He tell th.il in joints with a purulent infection the 
synovial membrane should be eleared ot the lilm of pus and neerotic 
tissue present before the instillation of the gentian violet The gentian 
violet in a 1 to 10,000 solution could then penetrate the synovial mem- 
brane to destroc the org.misins In 1918, he - reported the perfected 
apparatus for joint lav,ige, .md eight eases, in tw'o of which successful 
results w'ere obtained m pyogenic joints In 1921, he ^ reported six 
cases, m two of w'hich good results were obtained m staphylococcus 
infections In 1924, Churchman ^ slated that the most striking char- 
acteristic of gentian violet was its bacteriostatic power, m addition to 
its bactericidal pow'er Its great value lay m its penetration into tissues, 
which is impossible for antiseptics not m the tnphenyl methane group 
of dyes He show'ed that in a human knee the dye stained the nucleus 
and protoplasm of the endothelial cells and penetrated to the underlying 
connective tissue, but did not injure the synovial membrane He showed 
this in an infected joint treated fiist with lavage 

*From the Louise Bowles Foundation of the Children’s Hospital School, 
Baltimore 

1 Churchman, J W Ann Surg 62 409, 1915 

2 Churchman, J W Treatment of Acute Infections of Joint, JAMA 
70 1047 (April 13) 1918 

3 Churchman, J W Gentian Violet in Treatment of Purulent Arthritis, 
J A M A 75 583 (Aug 28) 1921 

4 Churchman, J W J Urol 11 1, 1924 
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I'lp 20 Cross-SLCtion of lobe of tinroid gland from patient, aged 60, 
oiieratcd on for nodular goiter ^\Itll hjpertlnroidism In the right half of the 
section can he seen a hirgc .irca of pin staining material surrounded h> a rind 
of Inperplastic tlnroid parcncluma It is .ipparentK encapsulated, hut it is seen 
that the apparent capsule is composed of compressed normal tlnroid tissue inter- 
^cnlng hetween the inttrlohular and intralobular septums The center of the tumor 
mass on the right side is made up of lihroiis tissue and colloid-likc material in 
niiicli fragments of disintegrated acini can he seen The nodules to the left are 
localircd apparenth encapsulated areas of dilated colloid containing acini In 
this picture on the left side one iias a t}pical area of h}pcrin\oIution and on the 
right side one has a nodule Inpcrtropln and Inpcrplasia of the remaining intact 
parcncluma togctlicr with the central degeneration characteristic of involution, 
the two processes running hand m hand Reduced from a magnification of 



Fig 21 —Cross-section of lobe of thyroid tissue from case of nodular goiter 
with hyperthyroidism showong two localized and sharply defined areas or nodules 
in which there is hypertrophy and hyperplasia of the epithelium associated with 
involutional changes The normal thyroid parenchyma is displaced and com- 
pressed between the nodules appearing to form a capsule The disease process 
here is localized to these areas Reduced from a magnification of X 5 
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so that it must be assumed that the amount of gentian necessary to 
combat the infection quickly was not available 

In the climcal study of the successfully sterilized joints, the group 
treated with 0 5 per cent dextrose agam stands out as the best in the 
series The average limitation of extension was 57 degrees and the 
average amount of swelling a little less than fair When 0 25 per cent 
dextrose was used the average limitation of extension was 85 degrees, 
and the average amount of swelling slightly more than fair One joint 
m this group showed only a slight reaction, with 10 degrees’ limitation 
of extension The 0 25 per cent aqueous method gave an 87 degree 
limitation of extension with the amount of swelling being fair, while the 
0 5 per cent ohve oil method gave the same 87 degree limitation of 
extension with the swelling slightly more than fair In the gentian con- 
trols, there was an average limitation of extension of 7 degrees In a 
separate experiment in which guinea-pigs were used, it was shown that 
there was a definite limitation of motion and proliferation of fibrous 
tissue after the injection of gentian violet in strengths of 1 to 200 
(0 5 per cent), 1 to 100 (1 per cent) and 1 to 50 (2 per cent) In the 
unsuccessfully sterilized group, there was an average limitation of 
extension of 127 degrees with an average amount of swelling of 
slightly more than moderate, while the Staphylococcus ameiis controls 
showed an average of 117 degrees’ limitation of extension, with a 
moderate amount of swelling The difference in motion and swelling in 
these groups may have been within the limits of variation, however, 
the greater reaction in the unsuccessfully sterilized joints may have 
been accounted for by the reaction of the gentian violet on the joint 
structures, in addition to the reaction of the infection 

The roentgen-ray changes in the joints m which 0 5 per cent dextrose 
was used were negligible, there being only a slight clouding of the 
joint The changes after the 0 25 per cent aqueous treatment and after 
the 0 25 per cent dextrose treatment were striking, but less marked 
after the latter The largest amount of bone destruction was found 
in the joints m which 0 5 per cent olive oil was used This group took 
the longest time for sterilization, hence, there was a greater oppor- 
tunity for the infection to create the bone changes The unsuccessfully 
stenlized joints and the Staphylococcus aureus controls showed the same 
amount of bone destruction as the sterilized joints in which 0 5 per cent 
olive oil gentian was used The gentian controls did not show roentgen- 
ray changes 

The gross pathologic changes corresponded closely to the clinical 
and roentgen- ray observations In general, those joints which showed 
marked bone destruction in the roentgenograms and chnicalh extreme 
limitation of motion were found to have acute inflammatory changes, 
a marked fibrous tissue reaction and both cartilage and bone erosion 
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The one joint opened in the group treated with 0 5 per cent dextrose 
did not show any disease This, however, was not typical of this group, 
for a second joint, sectioned but not opened, showed a moderate erosion 
of cartilage and bone 

The microscopic pathologic changes were maikedly less m the suc- 
cessfully sterih/ed joints than in the unsuccessfully sterilized ones 
The joints m which 0 5 per cent olive oil was used showed by fai the 
most changes m the steiile joints, there being eiosion of cartilage, 
sequestration of bone and a large proliferation of hbrotis tissue The 
fibrous tissue proliferation presented one of the most interesting pictures 
ot the microscopic study This was found through the joints, diffusely 
scattered and m bands , it had caused a thickening of the capsule, and, 
in places, both the cartilage and bone inai row were replaced by fibrous 
tissue The formation of abscesses m the epiphyses of the tibia and 
femur was striking Some ot these abscesses apparently started m the 
joint and eroded through the cartilage into the bone These were 
found more often in the tibia than in the femur 

SUM MARY 

It has been shown experimentally that Staphylococcus aureus infec- 
tions of the knee joints of rabbits can be controlled, in 85 per cent of 
the cases, with injections of gentian violet into the joints The knees 
can be sterilized if the gentian violet is injected promptly and adequately 
after the onset of the infection The more quickly the infection is con- 
trolled, the less extensive the joint changes The gentian violet itself 
causes a certain amount of irritation and reaction in the joints Four 
per cent dextrose is found to be a more efficient medium for the gentian 
violet than sterile water or olive oil It is not believed that injections 
of gentian violet alone should be resorted to in the treatment of joints 
infected with Staphylococcus aureus, but that this treatment should sup- 
plement proper surgical measures for the eradication of the infection 

CONCLUSIONS 

1 Gentian violet has a definite efifect in allaying infections with 
Staphylococcus aureus m the knee joints of rabbits 

2 Gentian violet, if administered early enough and m sufficient 
quantities, will sterilize the joints 

PROTOCOL OF RABBIT EXPERIMENTS 

Rabbit 1 — Sex, male, weight, 2 pounds, 7 ounces (11 Kg ) , age, 3 months 
Injection of right knee with 0 1 cc of a twenty-four hour broth culture of 
Staphylococcus aureus on Dec 21, 1925 Roentgenograms taken of both knees 

Day 1 Right knee was definitely swollen, with increase in local heat, and slight 
limitation of motion There was evidence of tenderness with the right leg held 
up on walking Rabbit looked toxic 
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ARCHIVES OF SURGERY 


Day 2 Joint now showed increase in limitation of motion of approximately 
70 degrees Swelling was about the same, with slightly less tenderness and 
local heat 

Day 3 Jomt showed about the same reaction Culture from joint positive 
Aspirated milky turbid fluid Roentgenogram of right knee showed a slight 
haziness about the posterior part of the tibia 

Day 5 Right knee showed an increase in the swelling, with the same amount 
of motion Swelling had extended down the leg to the midpoint of the ankle 
Limp ws still marked but not as sensitive to the touch Culture from joint 
showed luxuriant growth 

Day 6 Joint showed same motion and swelling 

Day 10 There was a marked increase in the swelling which was nodular in 
character about the jomt, with 105 degrees’ limitation of motion There was 
evidence of fluid in the joint, with fiuctuancy The rabbit looked quite sick and 
emaciated Weight, 2 pounds, 4 ounces (1 Kg ) Culture from joint positive 
Roentgenogram showed an irregularity of the tibia and femur with the joint 
distended and the patella lifted up, showing an irregularity on the inferior 
surface 

Day 11 The swelling about the knee was much more marked, with only 20 
degrees of motion possible, there being a limitation of 120 degrees of extension 
The rabbit looked sicker and more emaciated The left knee now showed a limit 
of the last 20 degrees of extension Culture from joint positive 

Day 22 There was now a nodular swelling down the leg to the ankle joint, 
as well as that about the joint Motion the same 

Day 37 (autopsy) Culture from right knee positive for Staphylococcus 
aureus Roentgenogram of the right knee showed marked destruction of all the 
joint surfaces with a destruction of the condyles and a few bony projections about 
these also new bone formation about the head of the tibia 

The right knee presented a cauhflower-like appearance, with multiple yellowish 
abscesses beneath the muscular fascia extending from the upper limit of the 
quadriceps pouches to the lower third of the tibia The joint could not be extended 
beyond 135 degrees There was a string of fibrous tissue running from the 
abdominal wall to the knee, holding it up in flexion The joint was not opened 
Microscopic examination could not be performed because the specimens were 
lost 

Rabbit 2 — Sex, male, weight, 3 pounds (14 Kg) , age, 3 months Injection 
of the right ear vein with 0 1 cc of a twenty-four hour broth culture of 
Staphylococcus aureus on Dec 21, 1925 A small dentist’s drill was then used 
to traumatize the right knee, this being put into the joint and moved around m all 
directions with the drill revolving Roentgenograms were taken of both knees, 
they were negative 

Day 1 The right knee showed a slight limitation to full extension, with a 
slight amount of swelling There was no increase in local heat with no limp on 
walking The rabbit, however, looked quite toxic 

Day 2 General condition of the rabbit about the same with no change in 
the knee 

Daj 3 The right knee showed a limitation of 10 degrees to full extension No 
swelling The rabbit was more toxic Roentgenogram of the right knee showed 
a slight haziness behind the tibia 

Day 5 Right knee showed same amount of motion with slight amount of 
snelhng The animal looked more toxic and much less livelj 
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Day 6 Riglit knee showed slightly more swelling with slightly more limita- 
tion to full extension Otherwise rabbit was the same 

Day 10 Rabbit looked quite emaciated, having lost 15 ounces (0 5 Kg) in 
ten days, and seemed toxic There was now an ankylosis of the right knee in 
about 75 degrees’ flexion, with only a slight amount of swelling The animal 
squealed when the left knee was touched, there being a slight amount of swelling 
and a limitation of the last 20 degrees of extension Culture from right knee 
positive Roentgenogram of the right knee showed a clouding behind the tibia 
and m the supracondylar region in front 

Day 11 The right knee seemed slightly more swollen and fluctuant, but the 
general condition of the rabbit was the same 

Dai"- 15 (autopsy) The rabbit died after being much more toxic during the 
preceding two days Culture from right knee joint positive for Staphylococcus 
aunus Culture from heart’s blood positive for Staphylococcus aureus Roent- 
genogram of the right knee showed about the same clouding with small shadows 
m the anterior joint space 

The rabbit was extremely dehydrated The right knee was ankylosed at an 
angle of 75 degrees, with no evident swelling When the joint was opened, the 
surfaces were found to be dull and covered with a sticky purulent exudate The 
joint was not examined closely Small abscesses were found m the liver, kidneys, 
chest wall and leg muscles 

Microscopic examination of a section from the right knee revealed a marked 
irregularity of the opposing joint surfaces with a destruction m spots of the 
cartilage Two abscesses were present in the tibia, one in the epiphyseal line 
proper and the other m the epiphysis There was a rather marked leukocytic 
infiltration with necrotic tissue m the joint and surrounding tissues An abscess 
was seen in the opposing surface of the femur This seemed to open into the 
joint The cartilage destruction was certainly more marked over the opposing 
surfaces of the femur and tibia There was a rather marked accumulation of pus 
in the popliteal space with a distention of the capsule m this region This joined 
the abscess in the femur 

Rabbit 3 — Sex, female, weight, 2 pounds, 9 ounces (11 Kg), age, 3)4 
months Injection of right knee, Dec 28, 1925, with 0 1 cc of twenty-four hour 
broth culture of Staphylococcus aureus 

Day 1 Right knee showed a small amount of swelling, with 10 degrees’ 
limitation of extension and definite increase m local heat The joint was aspirated, 
and a luxuriant growth was obtained Injection of 1 cc of 0 25 per cent aqueous 
gentian violet into right knee Roentgenogram showed a slight clouding about 
the condyles 

Day 2 Right knee showed the same amount of swelling and motion 
Day 3 No change Aspiration of joint showed a positive culture 
Day 4 The right knee showed a fair amount of swelling, and 30 degrees’ 
limitation of full extension Injection of 1 cc of 0 25 per cent aqueous gentian 
Day 10 Right knee showed same amount of swelling and motion Aspiration 
showed a positive culture Injection of 1 cc 025 per cent aqueous gentian 
Roentgenogram showed a clouding about all of the joint lines but no destruction 
of bone 

Day 21 Right knee showed moderate amount of swelling, with 120 degrees’ 
limitation of extension Aspiration showed a negative culture Roentgenogram 
showed a destruction of the opposing joint surfaces of the tibia, femur and 
patella, with a marked clouding 



U04ElIIUI'ByUI 3}n3B XjJlEJ E 

JO jEqj SEAv juiof oij; ui uoipsaj 3qj_ anssij snojqy Xq sodeicI ui psjUEjddns 
SEAV AvojjEiu auoq ssaosqE ue oj juaoEfpE aoEds |E3}ndod aqj ui punoj 

SEAV 3uoq piouiEsas i[Euis V jnuiaj oq; uo ps'jjEui ojoui seav ;nq ‘s3Dej 
- jns snouiSEpjjEo aqj jje jo uoijonjjsap e seav ojaqx snd puE anssij snojqg 
aqj ui pappoqma ojoav oSEppEo jo spuEjst pEiug Eiqi} aqi puE anuiaj aq; qjoq 
JO japjoq JOIJ3JUE aqj Seoje uaas seav snd jo jaXEi y utjqy pun snd qjiAV jutof 
aqj qSnojqj noipEaj snojqy pajjjEui e seav ajaqx jaqumu ut jnoj jnoqE 
3J3AV puE jaqjago; pajjuij ajsAV jniuaj aq; ui asoqj, jnmaj puE Eiqij aqj qjoq 
JO sis^qdida aqj ui puE aaEds (Eaji[dod aqj ur uaas ajaAV sassaasqy jmof aqj 

f ajti3y ut (j 

lUEjSouaSjuaoj jo uoijaas aqj si siqx aaEds juiof aqj ut anssij aijojaau qjtAv snd 
puE Eiqtj puE jnuiaj aqj jo sui3jeui jouajuE aqj Suoje snd ‘Eiqij aqj jo sisXqdida 
aqj JO uoijjod jouajsod aqj jo sisojaau b ‘Eiqij aqj jo pEaq aqj puiqaq ssaasqE ue 
‘ jnuiaj JO sisjfqdida ut sassaasqE jauijsip Jno^ jajoiA UEijuaS asojjxap juaa jad 
SZO JO suoijaafui oavj paAiaaaj jutof aAijisod ajnjjna juiof uoijaajui jajjE XEp 
puoaas-jfjjiqj uo Xsdojny pj JiqqEJ uiojj uoijaas jo qdEjSojaiiuojoqtj — g St£ 



JO uoijanjjsap puE uoijOEaj aqj jjaAV pawoqs tpiqAV uoijaas jaqjouE seav siqx 
SuiAvoiioj aqj pajEaAaj aau'j jqSu aqj jo uoijaas jo uoijEuiiuExa aidoasojotj^ 

pauado joii 

SEAV jutof aqjL pajEdjEd aq pjnoa juiof aqj ut SuipaAVS Xuoq jo junouiE aSjE[ 
y sSuiJjsuiEq aqj jo iioijaEJjiioa e seav aaaqj, aaEds jEajijdod aqj ut piiE 
jutof aqj jnoqE punoj ojoav uEijuaS qjiAv pajiiij sainpou snoasEO lEjaAag 

aAijisod jutof UIOJJ ajnjin3 Xsdojny 

( SI l) saauno 

01 ‘spunod z uoijom puE SuiipAvs auiES paAvoqs aau;)j z£ 

aAijisod jutof UIOJJ ajnjjn^ uoijoiu oj jiiuij ,saajSap yyj puE SuijjaAvs 
ajEjapoui qjiAV ‘uoijaEaj snojqy Suipunojjns e paAvoqs aauq jqSi^ gt 

qjAvojS Avoqs jou pip juiof luojj ajnjjn^ 
( Zl) saauno pj ‘spunod z saSuEqa auius paAvoqs jutof qI •‘^^Q 

uEtjuaS asojjxap juaa 

jad 52 0 JO oa j jo uoijaafuj jEaq jedoj ui asEajaui puE SuinaAvs auiEs qjiAv 
'uoijEjiuiii ,saaj3ap qZI jnoqE ‘uoijoui ssaj j^ijqSijs paAvoqs juiof 5 Xeq 

e90I 


SXISSViT NI SIlIHHlilV DIN3D0 ^IJSaNVHS 




1054 


ARCHIVES OF SbRGERi 

Day 23 (autopsy) Culture of right knee was negatue Roentgenogram of 
right knee showed the same bone destruction as pre\ iousl> reported 

There was about 120 degrees limitation of full extension, \\ ith a moderate 
amount of swelling There was an infiltration of gentian beneath the muscle 
on the outer side of the tibia for almost its whole length There were manj'' 
small yellowish areas over the head of the tibia suggesting tinj abscesses in the 
muscles and fascia A definite contracture of the hamstrings was found When 
the knee joint was opened, a large amount of grumous purplish material was 
found, with a large amount of fibrous tissue throughout Some roughening of 
the bony surface was noted 

Microscopic examination of a section from the right knee revealed remarkably 
well preserved joint lines, considering the amount of reaction There was a large 
amount of fibrous tissue in the joint, with gentian and leukocytes On the 
cartilaginous surfaces of the femur and tibia, deposits of leukocytes, fibrin and 
necrotic tissue were present The crucial ligaments were preserved and had the 
same deposits A rather heaiw fibrous band ran through the joint There w'as a 
thinmng and destruction of the cartilage m spots There was one area w'hicli 
suggested a proliferation of cartilage somewhat similar to a chondrosarcoma A 
large amount of gentian and necrotic material w’as found through the muscles 
The cartilage was eroded over the popliteal surface of the femur with beginning 
abscess formation in the femur There were a few deposits of leukocytes and 
necrotic material through the adjacent area of the bone marrow 

Rabbit 4 — Sex, female, weight, 2 pounds, 12 ounces (12 Kg), age, 3K 
months Injection of right knee with 0 1 cc, of a twenty-four hour broth cul- 
ture of Staphylococcus aureus on Dec. 28, 1926 

Day 1 Right knee showed a slight limit to full extension, with no swelling 
or increase in local heat There was a slight limp 

Day 2 Knee showed the same condition Injection of 1 cc 025 per cent 
aqueous gentian Roentgenogram showed a slight clouding and irregularity 
behind the condyles of the femur 

Day 3 The joint had a slight limitation to full extension, about 15 degrees, 
with slight swelling Culture from joint showed good growdh 

Day 4 The joint showed the same limitation of motion and swelling 
Day 5 (autopsy) The rabbit died after a se%ere, acute diarrhea with 
prostration Culture from right knee joint positive Culture from heart’s blood 
showed Bacillus hofmani Roentgenograms of the right knee show'ed a clouding 
about the joint, especially of the lower femur 

On examination, the right knee showed about 15 degrees' limitation to full 
extension, with a fair amount of swelling When the knee was opened, a large 
amount of thick creamj' pus w'as found, w'hich extended up into the quadriceps 
pouches The joint surfaces were not carefully examined There was no evi- 
dence of abscess in any other part of the body 

iMicroscopic examination of a section from the right knee revealed a 
remarkabl> small amount of reaction m the joint A fair amount of pus 
and fibrin was present but there was no fibrous tissue m the joint The cartilage 
of the tibia and femur did not show erosion The patella and semilunar cartilages 
were intact The subpatellar fat pad was w^ell showm and there was no reaction 
There was a moderate engorgement of vessels and leukocjtic infiltration in the 
surrounding tissues The mflammatorj process was not far enough advanced m 
this region to be acute 
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R/\bbit 5 — Se\, male, weight, 2 pounds, 10 ounces (I 2 Kg ) , age, 3j4 months 
Injection of right knee, Jan 6, 1926, with 02 cc of twenty- four hour broth culture 
of Staphylococcus aureus 

Day 1 Right knee showed a small amount of swelling, with 10 degrees' 
limitation of extension and increase m local heat Joint aspirated but no growth 
obtained Injection of 1 cc of 025 per cent aqueous gentian violet 

Day 2 Right knee showed 90 degrees’ limitation of extension, with a fair 
amount of swelling and increase m local heat 



Fig 6— Low power photomicrograph of section from rabbit 4 Died on fifth 
day after infection of acute diarrhea and prostration Joint culture positive 
Joint received one injection of 0 25 per cent aqueous gentian violet on second 
daj after mfection Pus and fibrin m the joint space and a beginning indentation 
of the cartilage of the tibia (on the right) 


Day 4 Right knee showed same amount of motion, with an increase in the 
amount of swelling 

Day 6 Same as last note 

Day 9 Right knee showed 75 degrees’ limitation of extension, with a fair 
amount of swelling and increase in local heat Aspiration showed a negative 
culture. Roentgenogram showed a marked clouding of the jomt 

Day 26 Right knee showed 90 degrees’ limitation of extension, with a fair 
amount of swelling Aspiration showed a negative culture 
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ARCHIVES OF SURGERY 


Day 51 Right knee showed same amount of motion and swelling Roent- 
genogram showed a marked irregularity with a destruction of the joint surfaces 
and cloudmg of the joint 

Day 82 Right knee showed the same amount of motion and swelling Cul- 
ture from jomt negative 

Day 86 Right knee showed 90 degrees’ limitation of extension, with a 
slightly less amount of swelling and no local heat 

Autopsy Culture from right knee, negative Roentgenogram of right knee 
showed a marked destruction of all bony surfaces with a thickening of the head 
of the tibia and a thinning of the lower end of the femur, with a fusiform shadow 
along the upper crest of the tibia 

The right knee now showed only 45 degrees of hmitation of full extension, 
with a bony hard swelling along the upper tibia and around the condyles of the 
femur On dissection around the jomt a small fusiform purplish tinted caseous 
mass was found along the upper end of the tibia, which gave the roentgen-ray 
shadow at this point On section this was found to be a little gritty When the 
jomt was opened transversely a tremendous amount of fibrous tissue was found 
in the joint, with a roughening of the upper end of the tibia, and the condyles of 
the femur The semilunar cartilages and the crucial ligaments could not be 
clearly ascertained because of the amount of fibrous tissue 

Microscopic examination of an extremely poor section from the right knee 
revealed the following An mfiltration of leukocytes could be seen through the 
joint cavity and muscles, with an engorgement of the vessels The joint lines 
could not be determined No abscesses were seen The inflammation was appar- 
ently slight 

Rabbit 6 — Sex, male, weight, 2 pounds, 12 ounces (12 Kg ) , age, months 
Injection of right knee, Jan 6, 1926, with 0 1 cc of twenty-four hour broth cul- 
ture of Staphylococcus aureus 

Day 1 Right knee showed only a small reaction, with about 10 degrees of 
limitation of extension and a slight swellmg 

Day 4 Same as on first day 

Day 9 The right knee seemed slightly more swollen, with a limitation of the 
last 20 degrees of extension Aspiration showed a negative culture Injection of 
1 cc of 0 25 per cent aqueous gentian violet Roentgenogram showed a slight 
cloudmg about the joint 

Day 24 Right knee a limitation of the last 35 degrees of extension, with a 
small amount of swellmg Aspiration showed a negative culture 

Day 51 Right knee showed 35 degrees’ limitation of extension and same 
amount of swellmg Roentgenogram showed a slight cloudmg of the joint with 
an irregularity of the under surface of the patella 

Day 82 Right knee showed limitation of last 5 degrees of extension, with 
slight swellmg 

Day 86 Right knee showed same amount of motion with a hard swelling 
around the condyles of the femur 

Autopsy Roentgenogram showed a slight irregularity of the upper surface of 
the tibia, lower surface of the femur and under surface of the patella 

There was a slight limitation of full extension of Id degrees, with no 
perceptible swelling about the joint Gentian was not found in the tissues The 
joint was not opened 

klicroscopic examination of a section from the right knee revealed unusualK 
clear joint lines There vv'as a slight erosion of cartilage on the opposing sur- 
faces, with a small amount of pus and fibrin in the joint Gentian was not seen 
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m the joint or tissues There was a sliglit engorgement of the vessels The 
patella apparently was normal A slight amount of fibrous tissue supplanted the 
bone marrow m the femur There was a cartillage proliferation from the popliteal 
side of the tibia The inflammatory process was like one which has healed 

RiVnuix 7 — Se\, nnle, weight, 2 pounds, 14 ounces (13 Kg) , age, months 
Injection of right knee, Jan 11, 1926, with 0 1 cc of a twenty-four hour broth 
culture of Staphylococcus aureus 

Day 1 Right knee showed no limitation of motion, with a slight amount of 
swelling with no increase in local heat 

Day 4 Right knee showed a limitation of 45 degrees of e\t(.nsion, with a fair 
amount of swelling and increase m local heat Culture from joint positive 
Injection of 1 cc of 025 per cent aqueous gentian violet Roentgenogram showed 
a slight clouding of the joint 

Day 9 Right knee showed the same amount of motion and swelling Culture 
from joint positive 

Day 10 Right knee showed the same Injection of 1 cc of 025 per cent 
aqueous gentian 

Day 19 Right knee sliowcd a much more marked reaction, with 110 degrees’ 
limitation of extension and much more swelling, with an increase m local heat 
Culture from joint was negative 

Day 38 Right knee showed limitation of extension of 135 degrees, with a 
moderate amount of swelling Culture from joint negative 

Day 46 Right knee showed about the same amount of motion and swelling 
Roentgenogram showed a marked irregularity of all joint surfaces, with a thinning 
of the lower end of the femur and a clouding about the joint 

Day 52 (autopsy) Culture from right knee was negative 

The skin over the right knee showed a subcutaneous fibrous reaction There 
was a limitation of 90 degrees of full extension Caseous nodules were present 
about the upper end of the tibia, in the popliteal space and down the outside of 
the tibia This latter was fusiform, and purplish tinted The popliteal swelling 
seemed to communicate with the joint proper When the joint was opened, the 
most noticeable observation was the amount of fibrous reaction and impercepti- 
bihty of the joint structures There was an erosion of the cartilage and bone 
in the jomt 

Microscopic examination of only a fair section from the right knee revealed 
the following There was a marked irregularity of the joint surfaces with 
erosion of cartilage Little cartilage remained A large amount of fibrous tissue 
was seen through the joint, with pus and fibrin One large abscess was found 
111 the medullary cavity of the tibia and two small ones in the diaphysis close to 
the epiph>seal line Gentian was not seen One of the abscesses in the tibia 
apparently connected with the joint The bone marrow m places had been sup- 
planted by fibrous tissue The inflammatory process was certainly still in the acute 
stage 

Rabbit 8 — Sex, female, weight, 2 pounds, 13 ounces (13 Kg), age, 
months Injection of right knee, Jan 11, 1926, with 0 1 cc of a twenty-four hour 
broth culture of Staphylococcus aureus 

Day 1 Right knee showed 10 degrees’ limitation of full extension, with a 
slight amount of swelling, and increase in local heat Injection of 1 cc 025 per 
cent aqueous gentian violet 

Day 4 Right knee showed 20 degrees’ limitation of extension, with a fair 
amount of swelling and increase in local heat Culture from joint was positive 
Roentgenogram showed a slight clouding of the joint structures 



UB14U3S po 

OAijo }a3D J3(j £ 0 JO 00 j JO uoijoofui oAijisod jmof ulojj ojnjinQ 3 uiiioa\s 
ojoiu Xijq3i[s piiB uoijom jo junoiuE oiuES poAVoqs ooirq jqSi^ p Xeq 

UEijuaS jio oAijo juoo jod JO JO oo J jo uoijoofuj 
OAijisod juiof uiojj ojnjjnQ osbojoui jEoq lEooj puB SuijpAVs JO junoiuB jqSqs 
qjiA\ ‘iioisiio;xo ;o uoijBjtuiii ,s33j3op 09 jnoqB poA\oqs oouq iqSi^ £ Xbq 

JOJOtA UEIJUaS JIO OAIJO JUOO JOd JO JO 00 t JO uoij 
-oofuj OAijisod jmof uiojj ojnj{n3 uoisuojxo jo uoijBjiuiq ^soojSop qj q;tAv 
‘Sui[iOA\s puB jBoq jBOOj JO OSB3JOUI jqStjs B poMoqs oouq jqSi^ j Xbq 

siiduiw JO ojnjjno qjojq onoq-jnoj 

-XjuoAvj B JO 00 I 0 ‘9Z6I ‘91 ‘oouoj jq3ij oqj jo uoijoofuj sqjuom j 

‘o3e ‘ ( 3;)j SZI) soouno oi 'spunod ^ ‘jqSiOAV ‘opmoj ‘xog — gZ J-iaavjj; 

pojBoq pEq qoiqAV ouo Xjjouijsip sba\ ssooojd Xjojbui 
- uiBpur oqx poqJEUt jou seav siqj jnq onssij snojqy qjiAV sooEjd ui pojuBjd 
-dns SEAV AvojjBUi ouoq oqj^ sjods ui pojBjojijojd pBq oSEpjJBO oqj;_ ooEds 
jBojifdod UI onssij snojqy jo junouiE o3jbt; uoijbiujoj ssoosqB ojq Biqij puB 
jnuioj jo sooBjjns qjoq joao sjods ui popnuop seav 3Sb[ijjeo oqx juosojd ojoav 
sjEionoo oqx sonssij Suipunojons oqj ui ouios jnq juiof oqj ut snd ojq juiot 
oqj ui punoj sbav onssij snojqy jo junouiE ]]euis y juioC oqj ui uoijoboj opjq 
jfjqBqJEUioj poAvoqs oouq jq3ij oqj uiojj uoijoos e jo uoijbuiiuexo oidoosojoijvf 

soSpo oqj uo Biqij oqj jo doj 
oqj punojB oSejijjeo oqj jo uoisojo jqSijs b sbav ojoqx jEiujou UBqj jouuiqj 
ojjjij B poqooi sjEunpuios oqx [euijou poqooj puB juosojd ojoav spionjo 
oqx o3biijjbo jo sjiq jo uoijeuijoj puBjsi qjiAV ‘sojXpuoo oqj jo uoijjod 
joddn oqj uo oSEpjJEO oqj jo uoisojo ub sbav oJOqx juosojd jou ojoav sojnpou 
snd puE Xjqiqoui jejojej ‘SuqpAVg juiof oqj punojB uoijoboj snojqy jqSqs 
E qjiAV ‘uoisuojxo jo sooj3op 01 Jsej oqj jo jiuiq e sbav ojoqx Xsdojny 
( I Z) soouno 5 ‘spunod p ‘jq3ioy\\ juiof |buijou Xpoojjod b ‘XjjuojBddB 
‘sbav puB uoisuojxo oj jiuiq on ‘SuijpAVS on poAvoqs oou'i jqSij oqx SZc 

UOISUOJXO oj 

jiuiq JO 3ui|pAvs on qjiAv ‘uoijoiu {eiujou poAvoqs ooiiq jqSij oqx He 

SuijpAvs ou XpjnjosqB qjiAV ‘sooj3op y joao jou 
‘uoisuojxo pnj jo iioijBjiiuq jsojqSqs oqj Xjuo poAVoqs ooiiq jqSi^ pjq Xeq 

oaijeSou Xpjijuo SBAV oouq jqSij jo uiejS 
-OUOSJUOO^ UOISUOJXO ]jnj JO SOOjSop yj JO U0IJBJIIUI[ e ;tiuo puE SuqpAvs JO 
junoiuB ijBuis Xpio qjiAV ‘[biujou X[Ojojdiuoo jsoiiqE seav oouq jq3i^ Jf jCeq 

souq jmof oqj jo ssouizznj pun Suipnop jqSqs 
B poAvoqs lUBjSoiioSjuooyr soojSop 09 pojiuiq Xpio sbav uoisuojxo oqj jBqj os 
uoijoui oqj ui osbojoui ub qjiAv 'SuqpAVs ssoj poAvoqs oouq jqSijj Xbq 

oaijb3ou juiof UIOJJ ojnjjn^ juiof 
oqj JO opis jojno oqj uo SuqpAvs jEjupou b sbav ojoqx uoisuojxo jo uoijBjiiuq 
,sooj3op oot ‘SuqioAvs jo junoiuu oSjej b poAVoqs ooiiq jq3i^ 01 ■‘^^Q 

uoijonjjsop jnoqjiAV juiof oqj jo 
SuipnojD ojiuyop b poAvoqs lUBjSouoSjino^j oaijbSou juiof uiojj ojnjjn^ ojquB 
oqj HI UOlJOUl JO UOIJBJUIII] OIUOS OSJB SBAV OJOqX UOISUOJXO JO UOlJBJIlUq 
,sooj3op 06 ‘ojquB oqj oj Soj oqj jo jJBd joavoj ojoqAV oqj uAvop popuojxo 

pBq qoiqAV SuqpAVS poqjBUi ojout qonui b poAvoqs oouq jq3i^ ^ Xbq 

uEijuoS osojjxop JUOO Jod 5j;o Jo oo j jo uoijoofuj OAijisod juiof 
UIOJJ ojnjjn^ jBoq {Bnoj ui osbojoui poqJBUi puE uoisuojxo qnj jo iioijBjiuiq 
,sooj3op OZ ‘SuqpAvs jo jiinouin jq3qs b poAVoqs oouq jqSi^ y Xeq 

jojoiA uBijiioS osojjxop jino Jod I P 

-ooftij oAijisod oouq jq3ij uiojj ojnjin3 uoijoui jo uoijbjiuiij ou jnq SuqpAVS 
jqSqs B qjiAV ‘jBoq jeooj ui osbojoui ojiuyop b poAVoqs oouq jqSi'jj J jCbq 

Z90T SliaSFH NI SllianiaV DINEDOAcI—SaNhHS 


1058 


ARCHIVES OF SURGERl 


Day 9 Right knee showed same condition Injection ot 1 cc of 025 per 
cent aqueous gentian 

Day 11 Right knee showed more marked reaction, with only 90 degrees' 
extension and slightly more swollen, with swelling in nodules above the patella 
Culture from joint positive 

Day 19 Right knee showed limitation of 120 degrees’ extension, with about 
the same swelling and local heat Culture from joint positive 

Day 21 Knee showed same condition Injection of 1 ce 025 per cent 
aqueous gentian 

Day 22 Right knee showed a slight increase in swelling with same motion 
and increase in local heat Culture from joint negative 

Day 38 Knee showed same amount of swelling and motion Culture from 
joint negative 

Day 46 Knee now showed a limitation of 75 degrees of motion, with same 
swelling Roentgenogram showed a marked destruction of the joint surfaces, 
especially the condyles of the femur and the under surface of the patella, with 
a few shadows around the joint suggesting gentian infiltration in the tissues 
Day 52 (autopsy) Culture from joint negative 

There was a fibrous reaction in the subcutaneous tissue around the right knee 
with a slight adherence of the skin There were many purplish tinged caseous 
nodules m the fascia, and extending down into the popliteal space The joint 
was opened transversely A large amount of fibrous tissue in the joints bound 
other elements down tightly The cartilages were eroded and the bony surfaces 
were roughened Gentian was not found m the joint, and there was no evidence 
of frank pus in the joint There was a contracture of the hamstrings 

Microscopic examination of a poor section from the right knee disclosed the 
following There was a fair amount of fibrous tissue reaction with infiltration 
of pus about the joint An infiltration of pus and gentian was observed in the 
muscles, with an engorgement of vessels 

Rabuit 9 — Sex, female, weight, 3 pounds, 5 ounces (IS Kg), age, 3]/. 
months Injection of right knee, Jan 16, 1926, with 0 1 cc of a twenty-four hour 
broth culture of Staphylococcus aureus 

Day 1 Right knee showed a slight amount of swelling, witli limitation of 15 
degrees’ extension and increase m local heat Culture from joint positive Injec- 
tion of 1 cc of 0 25 per cent aqueous gentian violet 

Day 2 Right knee showed slight increase in swelling, with 20 degrees’ 
limitation of extension and increase m local heat Culture from joint positive 
Roentgenogram showed a slight clouding of the joint 

Day 3 Right knee showed 90 degrees’ limitation of extension, with slight 
increase m swelling 

Day 4 Right knee showed same swe and amount of motion Injection of 
1 cc 0 25 per cent aqueous gentian 

Day 6 Right knee showed 100 degrees’ limitation of extension, with swelling 
well up into the suprapatellar iwuches Culture from joint positive 

Day 14 Right knee had a limitation of 120 degrees’ extension, with swelling 
more marked, there being nodules to the medial side of the joint Culture from 
joint positive 

Day 33 Right knee showed 100 degrees’ limitation of extension, with 
moderate amount of swelling Reaction was less than last note Culture from 
joint showed onlj one colonj of Staphvlocoicus aim us 
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SHA\DS—PyOGE\IC ARIHRITIS IN RdBBITS 1059 

Day 41 Right knee showed same swelling and motion Roentgenogram 
showed a marked destruction of the joint with a tlnnning of the condyles of the 
femur and a thickciiiiig of the upper end of the tibia, and a clouding of the whole 
joint 

Day 53 (autopsy) Culture from right knee negative 

Gentian or pus was not discovered m the surrounding tissues When the joint 
was opened the large amount of fibrous reaction in the joint was most marked 
All the cartilages were destroyed with a roughening of all bony surfaces The 
fibrous tissue had completely filled the joint Pus or gentian were not found m 
the joint 

ilicroscopic examination could not be performed because the specimens 
were lost 

Rabdit 10 — Sex, male, weight, 3 pounds, S ounces (16 Kg) , age, 4 months 
Injection of right knee with 0 1 cc of a twenty-four hour broth culture of 
Staphylococcus aunus on Jan 16, 1926 

Daj 1 The right knee showed a slight amount of swelling, with increase 
in local heat, tenderness and limitation of the last 15 degrees of extension The 
rabbit looked toxic 

Daj 2 Right knee was more swollen, with more local heat increase and 
limit to last 30 degrees' extension Roentgenogram showed a slight clouding 
about the knee joint Culture from joint showed moderate grou'th Injection of 
1 cc of 025 per cent aqueous gentian 

Day 3 Knee joint showed a fair amount of swelling, with limit of 90 
degrees’ extension and more increase of local heat Rabbit had lost weight 
Weight, 3 pounds, 2 ounces (14 Kg) Culture from joint positive Aspirated 
cloudy bloody fluid 

Day 4 Knee was same as on third day Injection of 1 cc 025 per cent 
aqueous gentian 

Daj 6 The right knee showed more swelling, this being marked in the 
suprapatellar pouches, with same amount of motion Culture positive from joint 
Aspirated thick purulent material which was slightly purple 

Day 14 Knee was more swollen, with limit of 110 degrees’ full extension 
with fluctuant swelling up into pouches above the knee Weight, 2 pounds, 
14 ounces (12 Kg) Culture from joint showed good growth of organism 

Day 33 There w'as 120 degrees’ limit to motion, with moderate amount of 
swelling Culture from joint positive 

Day 41 Right knee showed same swelling and motion with more crepitation 
about the joint Roentgenogram showed a marked destruction about the joint 
with a thinning of the condyles of the femur and thickening of the upper end 
of the tibia, with evidence of destruction on the under surface of the patella 
Some shadows were also seen behind the jomt 

Day 72 A moderate amount of swelling was present about the joint, with 
nodule formation and a limit of 120 degrees of extension Culture showed a 
good growth of the organism Aspiration of thick grumous material 

Day 76 The right knee showed the same nodular swelling, especially on 
the inner side of the joint, with a thickening of the upper tibia 

Autopsy Culture from right knee positive 

There was a marked swellmg about the right knee m large nodular masses, 
which contained creamy jellow material, especially on the inner upper aspect of 
the lower part of the leg Extension was not possible beyond 120 degrees 
When the joint was opened a thinner caseous material was encountered There 
was a large amount of fibrous tissue throughout the joint with a lateral disloca- 
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18 and 21) FuUhci, it was pointed out that in the fifty cases under- 
going spontaneous remission these areas of hypennvolution became 
reinvolved in subsequent exacerbations of the morbid piocess, hyper- 
tropliy and hyperjilasia '] his was to be expected in view of the fact 
lliat they -ucie a poition of the parenclnma Since the clinical tumors 
111 this group of thirty-se\en cases piesented the microscopic appearance 
identical with that of the involutional bodies or areas of hypermvolu- 
tion , since the\ had become iin olved with the remainder of the paren- 
chyma m the present exacerbation, and since numerous remissions and 
exacerbations had occurred m the clinical course of the disease process 



jr,g 24 — Higher power magnification of figure 23 showing in detail the typical 
disintegration toward the center of the localized area of hypertrophy and hyper- 
plasia This results, as is plainly seen, in a diminution of the actual number 
and size of the functioning parenchyma with a resultant substitution by 
fibrous conncctne tissue These changes as shown are regressive involutional 
changes of a degenerative nature, the opposite of the aggressive or regenerative 
changes characteristic of a true benign neoplasm Reduced from a magnification 

of X 57 

in these cases, it would seem highly probable that the tumors or nodules 
in these cases were the result of the long continued hyperthyroidism, 
and that they did not play a part in the production of the present clinical 
signs and symptoms anymore than did any other portion of the paren- 
chyma 
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ments looked fairly normal with some roughening ot the cartilage The scini- 
lunars looked normal A peculiar bony nodular swelling was obser\ed on the 
condyles of the femur 

Microscopic examination of a section trom the right knee showed a fair 
amount of reaction There was an irregularit> of the cartilage maiiil> of the 
opposing surfaces A fair amount of fibrous tissue was found in llie joint, 
with pus and fibrm The largest part of the cartilage was replaced bv fibrous 
tissue Fragments of bone and cartilage w'ere present in the joint There was 
fibrous tissue in the joint attached to cartilage The anterior part of the lemur 
was well preserved with cartilage A sesamoid bone was present in the 
popliteal space There was no abscess formation In places the bone marrow 
had been supplanted by fibrous tissue The inflanimatorj process was in the 
subacute stage 

Rabbit 25 — Sex, male, weight, 3 pounds, 2 ounces (145 Kg), age, 3'/. 
months Injection of right knee with 0 1 cc of a tw-entj -four-hour broth 
culture of StOrphylococais aureus on April 19, 1926 

Day 1 There was a slight amount of swelling in the joint, with increase 
in local heat and restriction of 25 degrees’ extension Culture from joint 
positive Injection of 1 cc of 0 5 per cent olive oil gentian \iolet 

Daj 2 Right knee showed the same reaction Culture from joint positiie 
Injection of 1 cc of 0 5 per cent olive oil gentian 

Day 3 Right knee showed a limitation of 75 degrees’ extension, with saint 
amount of swelling and increase in local heat Gentian recovered m aspiration 
Culture from joint showed a small growth Injection of 1 cc of 0 5 per cent 
olive oil gentian 

Day 4 There was a more marked reaction with 110 degrees’ limitation of 
extension and the same amount of swelling Roentgenogram showed a clouding 
of the joint 

Day 9 There was an increase of the motion to 45 degrees’ limitation of 
extension, with probably more marked swelling and less local heat No gentian 
now in the aspiration Culture from joint showed small colonies of the 
Staphylococcus aureus 

Day 15 The same amount of swelling was filling the outer pouches of the 
knee, and extension was limited 60 degrees Culture from joint showed few 
small colonies 

Day 21 There was less swelling with same motion as last noted Culture 
showed one small colony m forty-eight hours 

Day 28 (autopsy) Culture from knee negative Roentgenogram showed a 
marked haziness about the joint, with an irregularity of the upper tibia and the 
lower femur 

There w'as a large amount of purplish tinged pus in the tissues of the lower 
part of the leg The joint capsule was distended with a light mucoid material 
There was a limitation of the full extension of 60 degrees There w’as a 
definite grating of the patella on the femur A moderate amount of sw'ellmg 
was present about the joint The joint was not opened 

ilicroscopic examination of a section from the right knee disclosed erosion 
of the cartilage in several places The cartilage on the tibia had fibrous tissue 
growing beneatli, and in places along the femur cartilage was growing out into 
the fibrous tissue A small amount of pus and fibrin w'as present m the joint 
with a fair amount of fibrous tissue There were thickened sjnovial tags The 
semilunar cartilages were intact There was a replacing of the bone marrow 
with fibrous tissue The inflammatorj reaction was still in the acute stage 
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SHANDS— PYOGENIC ARTHRITIS IN RABBITS 1071 

Rabbit 26 —Sex, male, weight, 3 pounds, 4 ounces (1 5 Kg ) , age, months 
Injection of right knee with 0 1 cc of a twenty-four-hour broth culture of 
Staphylococcus aureus on April 20, 1926 

Day 1 Right knee showed a slight swelling, with limitation of last 10 
degrees of motion and increase in local heat Culture from joint positive 
Injection of 1 cc of 0 S per cent olive oil gentian violet 

Day 2 A marked swelling of the knee extended down the ankle to the 
foot, with a limitation of 90 degrees of full extension, and an increase in local 
heat Culture from joint positive Injection of 1 cc of 0 5 per cent olive oil 
gentian violet 

Day 3 Knee showed limitation of 110 degrees’ full extension with same 
swelling down leg to ankle and foot Culture from joint positive Injection 
of 1 cc of 0 5 per cent olive oil gentian Roentgenogram showed a slight 
clouding of the joint 

Day 8 There was more marked swelling of the whole knee, lower part of 
the leg and foot with motion limited 100 degrees Culture from joint positive 
Day 14 There was a more nodular swelling around the knee which extended 
down the foreleg to the ankle At the ankle there was an open draining sinus 
from which gentian tinted pus could be expressed A culture from this showed 
the same organisms The motion at the knee and ankle was limited 90 degrees 
Culture from knee joint showed positive growth 

Day 20 Right knee showed the same nodular swelling, with a limitation of 
extension of 100 degrees The swelling down the leg was not as marked The 
motion in the ankle was now limited only 30 degrees There was a scab over 
the sinus at the ankle Culture from knee showed one colony after forty-eight 
hours Roentgenogram showed a haziness about the joint surface, with an 
irregularity of the upper tibia and lower femur, with a thickened nodule on 
the femur 

Day 27 (autopsy) Culture from knee was negative Roentgenogram 
showed same condition as on twentieth day 

A rather large nodular swelling was seen about the joint and a distention 
of the joint capsule proper A good deal of caseous looking gentian tinted pus 
was present in the popliteal space and around the joint, also down the lower 
part of the leg There was a definite increase in the mobility of the joint with 
a grating on motion The joint was not opened 

Microscopic examination of a section from the right knee revealed a large 
amount of reaction and destruction in the joint There was a marked irregu- 
larity of the joint surfaces All the cartilage was eroded except that on the 
anterior surface of the femur Fissures were present in the cartilage on the 
tibia A large amount of fibrous tissue and pus was found in the joint There 
were abscesses anterior to the head of the tibia and in the popliteal space 
Thickened synovial membrane in the popliteal area There was a small 
sesamoid bone anterior to the femur, which might have been the patella but 
was not altogether typical of this Thickened crucial ligaments were present 
In places, the bone marrow had been supplanted by fibrous tissue The inflam- 
matory process was fairly acute 

Rabbit 27 — Sex, female, weight, 3 pounds, 8 ounces (16 Kg), age, 3J^ 
months Injection of right knee with 0 1 cc of a twenty-four-hour broth culture 
of Staphylococcus aureus on June 3, 1926 

Day 1 Right knee showed a fair amount of swelling and increase in local 
heat, with limitation of 10 degrees' extension There was also a swelling of 
the glands in the right groin Culture from joint positive. Injection of 1 cc 
of 0 5 per cent dextrose gentian violet 
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ARCHIVES OF SURGERl 

Day 2 There was more swelling, with an increase in local heat and limita- 
tion of last 45 degrees of extension Gentian was aspirated from the joint 
Culture from joint negative Injection of 1 cc of 0 5 per cent dextrose gentian 
Day 3 ^ Joint showed a slight decrease in the swelling and local heat, and 
30 degrees’ limitation of motion Crepitation w^as present in the suprapatellar 
pouches Gentian aspirated Culture from joint negati\e 

Day 4 Knee showed same amount of swelling, w’lth crepitation and 45 
degrees limit to full motion Culture from joint negatne 

Day 9 Joint showed same amount of swelling, with no increase in local 
heat and 100 degrees’ limitation of full extension Culture Irom joint negatne 
Roentgenogram showed a slight haziness about the joint 

Day 13 Knee showed slightly less swelling and 90 degrees’ limitation of 
extension Small amount of caseous gentian tinted tissue aspirated Culture 
from joint negative 

Day 18 Joint showed a moderate amount of swelling, with an increase m 
the size of band running from the joint up to the groin There was 90 degrees’ 
limit to full extension Gentian aspirated Culture from joint negatne 

Day 68 The knee show^ed about the same swelling and a limit of extension 
of 90 degrees There was some crepitation of the tissues and a nodule in the 
upper inner pouch about the joint 

Day 156 The right knee could not be extended beyond 90 degrees There 
was no swelling The rabbit looked sick and emaciated There was an 
extensive ulceration over the right buttock extending up to the flank 

Day 160 The rabbit died of malnutrition and weakness Autopsy was not 
performed 

Rabbit 28 — Sex, male, weight, 3 pounds, 13 ounces (1 7 Kg ) , age, 4 months 
Injection of right knee with 0 1 cc of a twenty-four-hour broth culture of 
Staphylococcus aiDcus on June 3, 1926 

Day 1 Right knee showed a slight amount of swelling, with increase in 
local heat and 5 degrees’ limitation of extension Culture from joint positive 
Injection of 1 cc of 0 5 per cent dextrose gentian 

Day 2 Right knee showed a marked amount of swelling which had extended 
dowm the whole lower part of the leg into the foot, with 75 degrees’ limitation 
of extension Culture from joint positive Injection of 1 cc of 0 5 per cent 
dextrose gentian 

Day 3 Joint showed about the same amount of swelling extending down 
the leg to the foot, with slightly less limitation ot extension to 60 degrees ani 
an increase in local heat Culture from joint positive Injection of 1 cc of 
0 5 per cent dextrose gentian 

Day 4 Joint show'ed the same amount of swelling with SO degrees’ limita 
tion of extension Gentian aspirated from joint Culture from joint negative 
Day 9 Joint showed essentially the same swelling with 90 degrees’ limit 
to full extension Gentian aspirated Culture from joint negative Roent- 
genogram of joint did not show any changes 

Day 13 Knee showed about the same swelling and motion Thin gentian 
aspirated Culture negative 

Day IS The right knee seemed much improved, with less swelling and 
75 degrees’ limit to extension Thin gentian aspirated Culture from joint 
negative 

Da> 50 The rabbit died of unknown cause Autopsj was not performed 
Rabbit 29 — Sex, male weight, 3 pounds, 5 ounces (155 Kg), age 3/2 
months Injection of right knee with 0 1 cc oi a twenty-four-hour broth cul- 
ture 01 Staplt\lococ<.us aureus on June 3, 1926 
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SHANDS— PYOGENIC ARTHRITIS IN RABBITS 1073 

Day 1 Right knee showed a slight amount of swelling, with increase in 
local heat, and about 5 degrees’ limitation of full extension Culture from joint 
positive Injection of 1 cc of a 05 per cent dextrose gentian preparation An 
extravasation of this took place into the tissues on the inner side of the knee 
Day 2 Knee showed a moderate amount of swelling, with 60 degrees' 
limitation of extension and marked increase in local heat Culture from joint 
positive Injection of 1 cc of 05 per cent dextrose gentian 

Day 3 Right knee showed an increase of the same swelling up into the 
groin with marked crepitation of the tissues and 75 degrees’ limitation ot full 
extension Culture from joint showed a small growth Gentian aspirated 
Injection of 1 cc of 0 5 per cent dextrose gentian 

Day 4 Right knee showed the same amount of swelling, which had now 
extended down into the lower part of the leg, witli 90 degrees’ limit to full 
extension Culture from joint negative Gentian aspirated 

Day 9 Right knee showed slightly less swelling, with crepitation up into 
the thigh and 100 degrees’ limit to full extension Cultures from joint negative 
Gentian aspirated Roentgenogram of the right knee did not show anj' changes 
in the joint This picture showed the same appearance of the joint as that 
taken before infection 

Daj 13 Right knee showed fair amount of swelling, with 110 degrees’ limit 
to full extension, crepitus in tlie joint and a small ulceration below the knee 
Weight, 3 pounds, 7 ounces (16 Kg) Culture from joint negative Gentian 
aspirated 

Day 18 The right knee showed a marked improvement, with only a small 
amount of swelling and 60 degrees' limit to full extension Culture negative 
Gentian aspirated 

Day 21 (autopsy) Culture from right knee negative 

There was more than 45 degrees’ limit to full extension, wuth a tair amount 
of swelling A purple tinge was present all about the joint when it was opened 
An air space was found up in the groin The gentian was found down tlie 
outer side of the lower part of the leg, almost to the ankle When the joint 
was opened transversely, it was found to be filled with gentian Pus was not 
present in the joint Close examination of the ligaments and cartilage in the 
joint revealed no change The gentian was also in the popliteal tissues Limi- 
tation of motion could not be demonstrated after the joint was opened 

Microscopic examination could not be performed because the specimens were 
lost 

Rabbit 30 — Sex, female, weight, 3 pounds, 4 ounces (15 Kg), age, y /2 
months Injection of right knee with 01 cc. of a tw^enty-four-hour broth culture 
of Staphylococcus aureus on June 3, 1926 

Day 1 Right knee showed a slight amount of sw'elling, wnth increase in 
local heat and 5 degrees of limitation of extension Culture from joint showed 
good growth Injection of 1 cc of 05 per cent dextrose gentian 

Day 2 Knee showed increase in swelling, with increase in amount of local 
heat and 20 degrees’ limit to extension Culture from joint negative Aspira- 
tion showed gentian Injection of 1 cc of 0 5 per cent dextrose gentian 

Day 3 Joint showed slight increase in local heat, with less swelling and 
30 degrees’ limit to extension Culture from joint negative Gentian aspirated 
Day 4 Joint showed 45 degrees’ limit to extension and same amount of 
swelling, with crepitation up mto the groin Culture did not show growth 
Gentian aspirated 
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Day 9 Right knee showed same swelling, with 75 degrees’ limit to exten- 
sion and little crepitus Culture from joint was negative, gentian aspirated 
Roentgenogram did not show changes 

Day 13 Joint showed same swelling, with less limitation of extension, this 
being now 40 degrees The rabbit showed a marked loss of weight Weight, 
2 pounds, 11 ounces (12 Kg ) Culture from joint negative Gentian aspirated 

Day 18 Right knee was almost normal, with just a little limitation of 
extension, about 5 degrees, and the slightest amount of swelling Culture nega- 
tive Gentian aspirated 

Day 55 There was no limitation of motion, with no swelling A small 
scab was seen on front surface of knee beneath which a little pus was found 

Day 68 Knee joint showed a small amount of swelling with about 10 
degrees’ limitation to full extension 

Day 156 The right knee showed a distinct lateral dislocation with apparent 
evidence of the crucial ligaments being relaxed There was about 70 degrees’ 
external rotation with 30 degrees of abduction and 45 degrees’ limitation to 
full extension Swelling was not present 

Day 170 The knee showed a limit of 90 degrees to full extension, with the 
same lateral displacement Weight, 4 pounds, 8 ounces (2 Kg ; 

Autopsy The joint was opened transversely across the patellar tendon 
Pus and gentian were not found in the joint There was a marked erosion of 
all the cartilage over the condyles of the femur, with small islands of cartilage 
remaining Small bits of cartilage were free in the joint There was also a 
distinct roughening of the bone The crucial ligaments were thin and extremely 
relaxed, and allowed the lateral mobility of the joint The semilunar cartilages 
were thin and irregular in contour There was a slight fibrous reaction on the 
sides of the joint 

Microscopic examination of a section from the right knee revealed a 
marked thinnmg of the femur and thickening of the head of the tibia There 
was an irregularity of the cartilage which was destroyed in spots along the joint 
surfaces A marked fibrous tissue reaction was seen in the joint, in which there 
were clumps of cartilage cells In spots the bone was eroded The semilunar 
cartilages were present and intact The crucial ligaments were much thinner 
than normal A sesamoid bone was present m the popliteal space There was a 
thickening of synovial membrane. Pus was not present Slight leukocytic 
mfiltration of the muscle had occurred The surface of the bone gave the 
impression of one which has healed Small villous processes were present in the 
jomt, which had proliferated from the synovial membrane There was a prolifera- 
tion of cartilage Little acute inflammation was seen m this joint 
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EXTRAPLEURAL THORACOPLASTY A MUSCLE 
SPLITTING OPERATION •= 

JEROME R HEAD, MD 

CHICAGO 

The Wilms-Sauerbruch operation of extrapleural thoracoplasty is 
performed as a routine through a single paravertebral incision The 
incision extends from the upper border of the trapezius muscle to a point 
over the eleventh nb, and is earned down through the layers of muscle to 
the level of the ribs at the outer border of the erector spinae group 
This incision necessitates transverse section of the trapezius, rhom- 
boids and latissimus dorsi, and is consequently bloody and traumatizing 
It is certain that it favors postoperative shock and infection of the 
wound, comphcations which, as Archibald has recently brought out, 
account for most of the direct operative mortality 

Furthermore, when the operation is performed in stages, if even a 
slight infection occurs after the first or second stage, it is necessary to 
prolong the interval between operations, frequently to such an extent 
that the resected nbs regenerate and the final collapse is compromised 
It seemed to me that these drawbacks could be obviated and the func- 
tion of the arm and shoulder better preserved if the operation were 
performed through separate incisions and the nbs approached by split- 
ting rather than by transecting the broad muscles of the shoulder girdle 
To meet these requirements, the following muscle sphtting operation 
in three stages has been devised 

The first incision begins over the eleventh nb just lateral to the spine 
and runs upward and outward over the angle of the scapula The skin 
and subcutaneous tissues are freed from the latissimus dorsi for a short 
distance on each side of the incision, and this muscle is split in the direc- 
tion of Its fibers The loose areolar tissue binding the muscle to the nbs 
and the intercostal structures can be freed easily by the finger, and, this 
having been done, adjustment of the retraction gives easy access to the 
postenor segments of the eighth, ninth, tenth and eleventh nbs 

The second incision is in the line of the usual paravertebral one and 
extends from the spine of the scapula to the level of the eighth nb 
Small flaps of skin and subcutaneous tissues are dissected up from the 
trapezius, and the muscle is spht in the line of its fibers The trapezius 
IS freed on its under surface, and the rhomboid is thus brought into 
view This muscle is similarly split and freed from the nbs and undei- 

*From the Surgical Service of the Research and Educational Hospitals of 
the Medical School of the University of Illinois 
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lying tissues AdjusUuent of the retraction gnes easy access to the 
desired segments of the fourth, fifth, sixth and seventh ribs 

The third incision is made in the line of the fibers of the trapezius 
and extends from the second dorsal spine to the middle of the spine ot 
the scapula, or, m case there has not been infection in the second 



A muscle splittmg operation in three stages for extrapleural thoracoplasp 


incision, it may be merely extended upward as has heretofore been the 
practice Flaps having been raised, the trapezius and rhomboid muscles 
are split and freed on their under surfaces Then pro]ier adjustment 
of the retraction affords access to the postenor segments of the first, 
second and third ribs 
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The two patients on whom this operation has been performed were 
able to be out of bed the third day after the final stage, and could mo^ e 
the arm and shoulder on the affected side freely in all directions without 
pain 

SUMMARY 

1 The usual paiavertebral incision for the operation of extrapleural 
thoracoplasty has two serious drawbacks 

(a) The transverse section of the broad muscles of the back adds 
to the hemorrhage and trauma and is a factor in postoperatiA e shod , 
infection and deformity 

{h) When the operation is performed in stages, as is usual, infection 
in one incision necessitates increasing the interval between operations, 
frequently to such an extent that the resected ribs regenerate and the 
final collapse is compromised 

2 These drawbacks can be obviated by performing the opeiation in 
tliree stages through separate incisions, and by splitting rather than 
transecting the broad muscles of the shoulder girdle 
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AN EXPERIMENT WITH BROTH CULTURES 
OF STAPHYLOCOCCUS AUREUS AND 
GENTIAN VIOLET 

A R SHANDS, Jk, MD 

WASHINGTON, D C 

Following the lines of experimentation of Churchman ^ in 1922, when 
he showed that a shght increase in temperature had a definite effect on 
the bactenostatic power of gentian violet, and of Gatch, Trusler, and 
Owen = in 1925, when they showed that gentian violet in 4 per cent dex- 
trose was less toxic for rabbits than aqueous gentian violet, experiments 
were performed in test tubes and on agar plates to correlate these facts 
Twenty-four hour broth cultures of Staphylococcus aureus contain- 
ing about 9 cc of fluid were used Gentian violet was prepared first 


Reaction of Staphylococcus aiirens Broth Cnllnre to Aqueous and 0 25 
Per Cent Dextrose Gentian Violet in the Incubator at 37 5 C 
and in the Water Bath at 50 C* 
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* Dilution, of gentian violet, i to 10,000 


With distilled water as a medium and then with 4 per cent dextrose as a 
medium Suffiaent amounts of the gentian violet preparations were 
added to the broth cultures to make a 1 10,000 dilution of the 
dye A bath at 50 C was used to give the increase m temperature A 
series of six broth cultures was used, divided as follows two contained 
aqueous gentian violet , tivo 4 per cent dextrose gentian violet, and two 
controls One set of three cultures was placed m the incubator at 
37 5 C and one set in the water bath at 30 C Subcultures were taken 
immediately before adding the gentian violet, and at periods thereafter 
of five, ten, fifteen, t^venty, thirty, forty, sixty minutes, and two hours 

♦From the Louis Bowles Foundation of the Children's Hospital School, 
Baltimore 

1 Churchman, J W Bull Johns Hopkins Hosp 33 277 (June) 1922 

2 Gatch, W D . Trusler, H :M, and Owen, J E Treatment of General 
Septicemia b> Gentian Violet and ^Iercurochrome-220 Soluble, J A ^f A 85 
894 (Sept 19) 1925 



anuaAy uosjajjsf lOZZ 

poo[q JO Avojj Apeajs is apiAOjd oj ajqBJisap si jubjsissb 
UB ‘asjiioo JO pa^JBjs usaq SBq uoisnjsuBjj aqj uaqAv pspjBSaasip si jnq 
uoijisod ui jjaj SI aSuuXs s^jubjsissb sqj 3 Sbo jBqj uj ajqBjiBAB jou si 
juBjsissB UB ji uosj9d 9U0 Xq XjuojoBjsijBS pssu 9q UB3 snjBjBddB aqjL 

uoisnjsuBjj qoB9 joj pssn aq ppioqs Suiqnj jsqqna Avau b puB 
‘snjBjBddB aqi jo 4JBd aub joj pasn sq jou pjnoqs Suijbod jo juBouqnj y 
i(pB3j sXbavjb si snjBjBddB 9pj3js B suqjL S3AOjS jgqqiu joj psiussqo 
SUOIJipuOD 3UIBS 9qj J9pun J9S 9qj 9ABpOjnB OJ SI poqj9UI JU9IU9AU0D 
V S9jnuiui U9J JOJ 9jnss9jd ,spunod g jb XpjBip9uiuii 9ABpojnB 9qj 
UI p9zqiJ9js puB dn p9qoj ‘j9ao 9 9qj ui p9DBid 9q pjnoqs jj snjBJBddB 
9qj uB9p ppioqs JojBj9do 9qj ‘poqsiuq si uoisnjsuBJj 9qj u3qA\ 


A'^HD'UnS dO SSAIHDdV 


8801 



SHANDS— GENTIAN VIOLET 


1079 


Plain agar plates were used for the subcultures The cultures were 
noted in twenty-four and forty-eight hours In the incubator the cul- 
tures did not show any growth in the aqueous gentian violet after sixty 
minutes, nor any growth in the 4 per cent dextrose gentian violet after 
five minutes In the water bath there was no growth at any penod in 
either the aqueous or 4 per cent dextrose gentian violet cultures, nor 
was there a growth in the control culture after sixty minutes The experi- 
ment was now checked and the results obtamed, except that m the 
water bath the aqueous gentian violet showed a growth at five minutes An 
attempt was made to determme more nearly the time the cultures became 
sterile The same experiment was repeated with subcultures made at 
two, four, six, eight, ten, fifteen and twenty minute intervals after the 
addition of the gentian violet In the incubator there was no growth 
after six minutes in the 4 per cent dextrose gentian violet, while the 
aqueous gentian violet showed a growth m all cultures In the water 
bath there was no growth after six minutes in the aqueous gentian violet, 
and no growth after two minutes in the 4 per cent dextrose gentian 
violet 

From this experiment it is concluded that dextrose gentian violet is 
more toxic for Staphylococcus aureus than aqueous gentian violet, and 
that heat has a defimte effect on the bactencidal power of the gentian 
violet Staphylococcus aureus is therefore destroyed quicker by gentian 
violet m 4 per cent dextroses than in stenle water, and m the presence 
of an increase in the surrounding temperature 
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to liinief.ictions the si/c of a man's fist or even larger (fig 25) In 
the gross specimen on section these nodules formed sharply circum- 
sciihed areas with an apparent encapsulation, the thickness of which 
was usually inoportionate to the duration of the disease and the age of 
the patient (fig 17) ^1 hese tumors apjieared to be composed of paien- 

clnmatous tissue and toward the center often contained small cysts or 
iiluish-white stellate areas of conncclne tissue Mici oscopically, these 
nodules weie seen to he composed of thyroid parenchyma in a state of 
Inpcitiopln and hyperplasia similai in all respects to that ^ obseived 
thioughout the gland as a whole m cases of e\o])hthalmic goiter (figs 
21. 26 27 and 2^) In tlie majorit\. the acini ajijieared to be larger 



Fig 26 — Low power pliolomicrograpli of a tumor tiic size of a golf ball 
rtinoicd from the tigroid gland of a patient with h 3 perthvroidism In the uppei 
portion of the section there is a spur of contiguous normal thyroid parenchyma 
rcmo\ed with the tumor Reduced from i magmrication of X 8 

and of the lacehke type tvith the chaiactenstic papillomatous mfoldings 
(figs 22 and 29) , yet in some the nodules were composed of a greatei 
numlier of small, round acini, while m others both types of hypeiplasia 
tvere noted (figs 30 and 31) The epithelium lining these acini showed 
the characteristic histologic changes associated with an increased func- 
tional activity of the cells — columnar shape, vacuolated cytoplasm with 
an increase in the mitochondria and vesicular, clear-stammg nuclei 
Vacuolization was piesent in the colloid, which seemed less viscid than 
normal and stained poorly In the majority of cases, the hyperplastic 
and hypertrophic parenchyma was characteristic and in the best state 
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centrations of dextrose and saline Braeye/ in studying the passage 
of toxins obtained from an obstructed bowel through an isolated 
obstructed loop, was unable to determine any abnormal absorption with 
soap solution 

The nature of the toxin m intestinal obstruction is a disputed point 
even among those who generally accept the absorption of an intestinal 
toxin as the cause of death Every one agrees, however, that if there is 
a toxin in the bowel of the animal in which intestinal obstruction has 
been produced wbch is not present in the intestine of the normal anunal, 
the toxin has its source above the point of obstruction and probably 
takes origin in protein disintegration 

In this study, histamine was placed in the intestine of both 
the normal dog and the dog with intestinal obstruction, and acute 
experiments were performed to test for the physiologic action of histamine 
as observed in the blood pressure Gerard ® stated that the toxic sub- 
stance in intestinal obstruction actually is histamine It is known, how- 
ever, that histamine is present in the bowel of both man and the normal 
dog ® and also in the bowel of the dog with intestinal obstruction ^ The 
eliciting of the physiologic test for histamine when injected into the 
bowel of the dog with intestinal obstruction would adduce convinang 
proof that the bowel of the animal was permeable to toxic substances 
which the normal bowel did not allow to pass 

METHOD 

Blood pressure tracings were recorded by a kymograph from the 
carotid artery of the dog under ether anesthesia After the pressure 
level had been established, the abdomen was opened, and the pressure 
level was again allowed to adjust itself following the transitory change 
that occasionally occurred when the abdomen was opened or a loop of 
bowel was raised Histamine dichloride was then injected into the 

4 Braeye, Louis ContnbuUon to the Study of Toxic Absorption from the 
Intestinal Tract in Experimental High Obstruction, Bull lohns Hopkins Hosp 
40 33, 1927 

5 Gerard, R. W Chemical Studies on Intestinal Intoxication, The Pres- 
ence and Significance of Histamine in an Obstructed Bowel, J Biol Chem 52 
116, 1922, The Lethal Agent in Acute Intestinal ObstrucUon, J A M A 70 
1581 (Nov 4) 1922 

6 Hanke, M T . and Koessicr, K K Studies on Proteinogenous Amines , 
On the Presence of Histamine in the ilammalian Organism, J Biol Chem 
59 879, 1924 ileakins, I , and Harington, C R The Relation of Histamine 
to Intestinal Intoxication , I The Presence of Histamine in the Human Intes- 
tine, J Pharmacol S. Exper Therap 18 455, 1921 Mellanby An 
mental Investigation on Diarrhea and Vomiting of Children, Quart J - led 
9 165, 1916 

7 Gerard R W (lootnote 5, second reference) 
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lumen of the bowel with a fine hypodermic needle This procedure was 
first earned out in the normal, and then in the obstructed ileum and 
duodenum Blood pressure tracings were also obtained m a few dogs 
in which duodenal obstruction had been created two days previously 
without injecting histamine into the obstructed bowel at the time the 
observations on the blood pressure were made A number of tracings 
were made on dogs in which strangulation obstruction had been estab- 
lished a few hours previously In some of these expenments, histamine 
was injected into the bowel before the strangulating mechamsm was 
released, in others, the introduction of histamine into the bowel was 
omitted 

In a few of the early experiments the tracings were made under a 
combination of morphine and local anesthesia, and the pressure was 
obtained from the femoral artery In most of the tracings, however, 
ether anesthesia was employed, and the pressure was recorded from the 
carotid artery Unless otherwise specified, it is implied that the blood 
pressure was registered from the carotid artery and that ether anesthesia 
was used Whenever tlie intestines were obstructed by operation qmte 
an interval prior to the time that the tracing was made, aseptic techmc 
was employed, and the animals were allowed to recover from the 
anesthetic before the second procedure was begun Severed gut obstruc- 
tions were established by cutting across the bowel and mvertmg 
the ends Strangulation obstructions were created by placing a gauze 
ligature around a loop of bowel, from 3 to 5 feet (91 44 to 152 4 cm ) 
in length, together with its mesentery The degree of constriction 
obtained by the ligature was varied In a few instances in which com- 
plete cessation of blood flow was desired, Carmalt noncrushmg clamps 
were placed across the mesentery In this study, pressure readings 
were made on twenty-eight dogs 

EXPERIMENTS 

Evpeeiment 1 (dog 71) — Nov 27, 1926 Absorption of histamine from the 
normal duodenum 

A tracing was made on a large female collie with a cannula in the right 
femoral artery under ether anesthesia at 12 40 p m The blood pressure at 
the beginning of the tracing was 124 mm of mercury The abdomen was 
opened and the duodenum isolated by clamping off a segment about 8 inches 
(203 cm) in length with intestinal clamps cross the bowel At 1 10, 10 mg 
of histamine was injected into the femoral vein with only a slightly perceptible 
change in the arterial pressure At 1 20, 10 mg of histamine was injected into 
a mesenteric vein with an immediate depression of the pressure to 75 mm of 
mercury At 1 40, the blood pressure had risen to 90 mm of mercury Ten 
milligrams of histamine was then injected into the femoral vein with a drop 
m pressure to 50 mm of mercury After twenty minutes, the pressure rose 
to 90 mm of mercury, and 50 mg of histamine and enough ^\ater to make the 
obstructed loop of the intestine tense, was injected into it Change in the 
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blood pressure did not occur over a half hour period Ten milligrams of 
histamine was then injected into a mesenteric vein with an immediate reduction 
of pressure to 44 mm , death resulted 

Summary— K physiologic effect was obtained when histamine uas injected 
intravenously into the systemic and into the mesenteric veins The injection of 
SO mg of histamine into the duodenal loop which had been made tense by 
distending it with water did not have any effect 

Experiment 2 (dog 79) — Dec 20, 1926 Absorption of histamine from the 
normal ileum 

A tracmg was started at 10 17 a m (fig 1) The arterial pressure was 
140 mm At 10 34, the abdomen was opened, the pressure being 150 mm At 
10 48, rubber covered clamps were applied 3 feet apart across the lower part 
of the ileum At 10 55, the pressure was 130 mm At 10 57, 50 rag of 
histamine and enough water to make the loop distended was injected into the 
intestine with a fine hypodermic needle At 11 07, the arterial pressure was 
128 mm The pressure continued at the same level At 12 04 p m , one hour and 
nine minutes following the injection of the histamine into the lower ileal loop, 
the pressure was still unchanged Ten milligrams of histamine was then 
injected into a mesenteric vein with an immediate fall of pressure to 70 mm 
At 12 09, 1 cc. was aspirated from the loop into which the histamine had been 
injected, with a quick fall in pressure to 56 mm, followed by a progressive 
decline The dog was killed with ether 

Summary — A fall in pressure did not occur after one hour and nine minutes 
following the injection of 50 mg of histamine into the normal loop of the ileum 

Experiment 3 (dog 80) — ^Dec 20, 1926 Aseptic gut obstruction (lower part 
of the ileum) was established at 11 a m 

A tracing was started December 21, at 3 06 p m The arterial pressure was 
110 mm of mercury The abdomen was opened at 3 12, and six minutes later 
the arterial pressure was 136 mm A rubber covered clamp was applied across 
the bowel about 18 inches (45 7 cm ) proximal to the obstruction in the ileum 
The blood pressure at 3 25 was 130 mm of mercury At 3 26, 50 mg of 
histamine was injected into the obstructed loop At 3 32, the blood pressure 
was the same At 3 45, 3 54 and 4 07, the systolic pressure was 130 mm 
At 4 17 the blood pressure was 124 mm of mercury At 4 30, the blood 
pressure dropped to 118 mm of mercury, and 25 mg more ot histamine was 
injected into the obstructed loop At 4 45, the blood pressure was 110 mg , 
at 4 57, it remained the same Three cubic centimeters of contents from the 
obstructed loop containing histamine was then injected into a mesenteric vein 
with an immediate fall in pressure to 56 mm At 5 03, the blood pressure had 
gradually returned to 80 mm Three cubic centimeters of intestinal contents was 
then aspirated from the colon and injected without effect '^t 5 15, the blood 
pressure was 70 mm of mercurj Three cubic centimeters were aspirated from 
the obstructed loop containing histamine and mjected into a mesenteric vein with 
a fall to 40 mm of mercury Air was injected into the heart , death resulted 

Summary —A fall in pressure did not occur in one hour in the dog with 
severed ileal gut obstruction of twenty- four hours' duration after 50 mg of 
histamine was placed in the bowel 

Experiment 4 (dog 72) —Nov 30, 1926 Aseptic severed duodenal gut 
obstruction was established at 11 a m 

On December 1, at 11 55 a m, a tracing was started under procaine hydro- 
chloride anesthesia from the right femoral vein of tlie abdominal wall after a 
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previous subcutaneous injection of 240 mg of morphine sulphate, pressure at 
this time was 1S4 mm of mercury At 11 58, the abdomen was opened The 
pressure remained imchanged At 12 00, 100 mg of histamine was injected 
into the obstructed duodenal loop A rubber covered intestmal clamp was applied 
across the gut at the pylorus At 12 IS p m , the pressure was still 154 mm 
of mercury At 12 17, a clot was removed from the vessel, following which 
there was a fall in pressure to 120 mm of mercury At 12 22, another clot was 
removed from the vessel, the pressure, meanwhile, having fallen to 80 mm of 
mercury At 12 32, the histamine was removed from the bowel by aspiration, 
without any change in pressure At 12 47, one fourth of the material removed 



Chart 1 — Figure 1, experiment 2, is the blood pressure cume showing that the 
placing of histamine m the normal ileum did not cause any effect , figure 2, experi- 
ment 8, blood pressure tracing showing the effect of placing histamine in the 
obstructed duodenum , figure 3, experiment 10, blood pressure tracing showing the 
effect of obstruction without mjecting histamine in the bowel, and figure 4, experi- 
ment 11, blood pressure tracing showing the effect of extremely slow injection of 
histamine intravenously 

from the loop was mjected into a mesenteric vein, causmg an immediate drop in 
pressure almost to the base Ime, death followed at 12 58 

Summary — A gradual fall of pressure occurred after the introduction of 
100 mg of histamine into the duodenal loop of a dog with a two day severed gut 
duodenal obstruction 
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Evperiment 5 (dog 73) — Dec 2, 1926 Aseptic se\ered gut duodenal obstruc- 
tion was established at 10 30 a m 

At 12 06 p m, a tracing was started under morphine and procaine hydro- 
chloride anesthesia of the abdominal wall, the dog having thirty minutes previouslj 
been mjected hypodermically with 140 mg of morphine The blood pressure at 
this time was 140 mm of mercury The abdomen was opened at 12 10 At 
12 13, 100 mg of histamme was injected into the obstructed duodenal loop The 
blood pressure was 118 mm of mercury At 2 25, tlie blood pressure was 
unchanged At 12 38, the anesthesia proved insufficient and ether was admmis- 
tered. At 12 50, 80 mg of morphme was again gi\en hypodermically in an 
endeavor to carry on the experiment without etlier At 1 o’clock, the blood 
pressure was SO mm of mercury and the experiment was discontinued because 
of unsatisfactory anesthesia 

Experiment 6 (dog 74) — Dec. 6, 1926 Aseptic severed duodenal obstruction 
w’as established at 2 30 p m 

A tracing was started under ether anesthesia (no morphine) on December 7, 
at 11 40 a m , pressure being recorded from the right femoral artery At tlie 
begmning of the tracing, the pressure was 120 mm of mercury The abdomen 
was opened at 11 SO The obstructed duodenal loop was raised and an intestinal 
clamp applied across the pylorus at 11 SS The blood pressure was 120 mm 
at 12 06 p m At 12 15, a clot was removed from tins vessel, and the cannula 
was transferred to the left femoral artery The blood pressure was 128 mm of 
mercury At 12 30, another clot formed, and the cannula was removed and 
placed in the nght carotid artery At 12 45, the blood pressure was 128 mm of 
mercury Three milligrams of histamine mixed witli a little of the intestinal 
contents from a normal loop was then injected into a mesenteric vein, this was 
followed by an immediate drop in pressure to 30 mm A gradual rise then 
followed, which reached 90 mm of mercury at 1 15 A slow but gradual fall in 
pressure occurred durmg tlie next hour At 2 10, the blood pressure was 
60 mm of mercury At 2 22, the arterial pressure had fallen to 40 mm At 
this time, SO mg of histamine was mjected into a normal loop of the ileum, and 
intestmal clamps were applied across the bowel about a foot apart A slow fall 
in pressure continued, death resulted at 2 35 

Snimnary — Duodenal obstruction was established and continued for twentj- 
one hours The physiologic effect of histamme was noted after the injection of 
3 mg of this drug into the mesenteric vein Histamme was not placed in the 
obstructed duodenal segment The pressure fell gradually from the beginning 
of the traang The mjection of 50 mg into a normal ileal loop did not accelerate 
the drop 

Experiment 7 (dog 81) — Dec 20, 1926 Severed gut obstruction was estab- 
lished in the lower part of the ileum at 11 a m 

On December 21, the dog was given 300 cc of a 3 per cent sodium chloride 
solution subcutaneously , when the traang was made on December 22, the animal 
was m relatively good condition. Unfortunately, the tracing was lost , so measure- 
ments of the arterial pressure at any given time are not available The following 
record of the experiment was written at the time tlie tracing was made At 
Ip m, when the tracmg was started, the blood pressure was good. The 
abdomen was opened and the obstructed loop delivered A rubber covered clamp 
was applied across the bowel about a foot proximal to the obstruction One 
hundred milligrams of histamme was then injected with a fine hypodermic needle 
into the lumen of the bowel Fall in pressure was not observed over an interval 
ot one hour and fifteen minutes At this time, a little of the intestinal contents 



uoiivvjssqo s^jiioq ut: 

paaanoDO 50u piiq sjnssaad pooiq }o iioipnpsj ‘.OnDjaiu jo uiiu Qg jo 
ajnssajd pauipsns paansuaui b japun jCuiitrB puuou v ut p\voq jo ^uom 
-Sas u ut paoBid sbav auttxrGjsiq 30 2 ui qqx vjatqAS. ux aauBxsm jaxpouu uj 
pa\jasqo sbw. pajja pa^sa; sbav jajBAv puB jib q^iAv 31 guipua^sip Aq 
asua^ SBAV 51 iqun doDj aip ut ajnssajd aqx SuisBajaut jo aauanbasuoa aq^ 
‘jaAvoq aip opt paanpojxui sbav auiuiBjsiq uaqAV ‘uotqoTupqo qtvS paiavas 
qjivv asoqx puB s 2 op ]buuou uo apBiu sSuiobj; gutoSajoj aip }0 pB uj 

paAjasqo sbav ajnssaad |Bua}JB aqx Jo 9 su b ‘uibSb panuquoa 
-sip uaqAV ‘ qaj ajnssajd aq; ‘pauinsaj sbav uoqBqqsui aq; uatpvY pa^ou 
SBAV ‘uoqaafui aqx Sutpuadsns uo iCjaAoaaj e j(q paAvoqoj ajnssajd xBuaqjB 
ut uotpnpaj auiBS aqi ‘suoqdnjjapt qpAV ^nq ‘paaqoBjd sbav osje poqiaui 
uoipafui Avojs aq; qatipw ut luaiuuadxa jaqpuB uj un§aq sbav uoqoafui 
aq; uaqAv pajjnaao ajnssajd 30 ijB3 pautB^sns puB xBajS b ‘saauB^sut 
q3oq ux (OZX uiui) sjnoq QAvq /CjaAa pa3aafui aq ppioAv Sui qqx 
pip pa§B§ os SBAV Avop aq:; 30 a3BJ aqx puB 'jajBAv 30 aa 001 paApsstp 
SBAV auiiuB3siq 30 suiBjSiqtui pajpunq auQ a^nutiu b §uj £§ 0 }° ^Xtej 
aq3 3B paanpoj^ui sbav autuiBxstjj uoixBjnp ,sKBp OAvq 3^ uopanj^sqo 
31x2 pajavas jBuaponp b qjiAv Sop b 30 uiaA aua^uasaui b 03U1 puB Sop 
[Buijou B 30 uiaA atjajuasaui b ojut pajaafut XjAvois sbav autuiBjsijq 

joj pa^unoaoB qsaq snqx 
/(iqBqojd St sibluiub asaq; ut paAjasqo ajnssajd ut auqaap ^BnpBjS aqx 
sjnoq OAV3-X;uaAas ^noqs Xjuo uoqanj^sqo aq; aAiAjns Kpensn sSop asaqx 
BtsaqxsauB jaq4a Japun pauado uaaq sBq uauiopqB aq; uaqAv Suiobj; 
ajnssajd pooiq ^ pooS b ;ou st uoipjnp ,sjnoq qqSia-itpoj 30 

uoi;anj;sqo iBuaponp b q;tAv Sop b ;Bq; pajaqiuauiaj aq ;snui ;j paAjasqo 
SBAV uot;anpaj siq; 30 uopEjapaoB ou ‘auturB;stq aq; 30 uopanpoj;ui 
aq; SutAvoqo^ pAVoq pa;anj;sqo aq; o;ui pa;aa[ut uaaq pBq auiuiE;sni 
aq; ajoxaq pajinaao pBq ajussaid iBija;jB 30 uopanpaj ;BajS b ';uatnSas 
pa;anj;sqo aq; ut paDB[d sbav auiuiB;stq qatqAV ut saauB;sui aajq; aq; 30 
oAv; uj dooi pa;atu;sqo aq; o;ut paanpoj;ux ;ou sbav auunB;stq uaqAV 
Sutqu;s sb ;snf sbav ;aag;a stqj^ pajjnaao ajnssajd poojq 30 uopanpaj 
IBnpBjS B 'saauB;sut aAq qB uj umap aq; ut dooi |Btnjou b ux paoBid 
SBAV autiuB;stq 30 Sui oc ‘Sop jaq;ouB uj pAvoq aq; o;ui paanpoj;ui 
;ou SBAV auiuiB;stq ‘aauB;sut auo uj apBui ajOAv sSuipsaj ajnssajd pooiq 
aq; aiup aq; ;b dooi p3;anj;sqo aq; ut paaBid sbav autuiB;stq 30 Sui qoI 
‘saanB;sui aajq; uj apBui ajaAv sSutaBj; aq; ajoxaq paqstiqB;sa ajaAv 
uopBjnp ,SiCBp oAv; 30 suotpnj;sqo ;nS pajaAas puaponp ‘sSop aAq uj 
laAvoq pa;anj;sqo aq; o;ut autuiB;stq 30 Sui OOT Jo uoi;anpoj;ui aq; Sui 
-AV01103 sa;nutui uaa;;^ pun inoq auo ja;3B pa;ou sbaa ainssaid ui qB3 ou 
‘SutaBj; aq; J03 uot;tpuoa stq aAOJdiut o; japjo ui Xup SutuaAja;ut aq; uo 
j{lsnoauB;naqns uopnps apuopp uimpos ;uaa jad £ b 30 aa ooe u3a^S sbav 
Sop aip 'uoi;Bjnp ,sXBp oav; 30 uoi;anj;sqo iBap jaq;ouB uj unSaq 
SBAV ;uaiutjadj:a aq; uaqAv Xisnouvajd sinoq oav; uaaq pBq ;i sb auius aq; 
SBAV pAvoq aq; o;ut autiuB;stq 30 ajotu Sui 30 uaq; puB Sui os 

AHSOirnS dO SUAlHDdV 


t-OII 



WANGENSTEEN-LOUCKS— INTESTINAL OBSTRUCTION 1095 

from the ileum below the severed obstruction was aspirated and mjected into 
the mesenteric vein without much effect The same procedure was followed with 
a little of the contents of the loop proximal to the clamp which had been applied 
across the bowel No great effect followed this mjection A few centimeters of 
the contents was then aspirated from the loop m which the histamine had been 
placed, and this was mjected into a mesenteric vein and resulted in a great fall 
m pressure and m the death of the animal 

Summary — A severed gut obstruction was established low in the ileum and 
maintained for two days The dog was given saline solution subcutaneously on 
the day following the obstruction, without a fall in pressure after one hour and 
fifteen mmutes following the introduction of 100 mg of histamine mto the loop 
of the obstructed bowel 

Experiment 8 (dog 90) — ^Jan 3, 1927 Duodenal obstruction was established 
in the dog at 3 p m A tracmg was started on December 5, at 1 45 p m 
(fig 2) The arterial pressure was 120 mm The abdomen was opened at 

2 o’clock The blood pressure was 104 mm At 2 17, the loop was raised 
The blood pressure was 98 mm The duodenal loop was delivered and covered 
with warm packs of sahne solution A rubber covered clamp was then applied 
across the duodenum at the pylorus In the meantime, the blood pressure had 
fallen to 60 mm of mercury At 2 40, ICO mg of histamme was placed in the 
obstructed duodenal loop, the blood pressure had been falling gradually from 
the start Acceleration was not noted, following this injection of histamine At 

3 08, the blood pressure was 60 mm and at 3 23, 48 mm At 3 30, 3 cc. of 
mtestmal contents was aspirated from the obstructed loop and injected into a 
mesenteric vem with an immediate drop of pressure to 20 mm At 3 40, the 
dog was dead 

Summary — A duodenal severed gut obstruction was maintained for two days 
There was a gradual fall m pressure from the start Acceleration did not occur 
following an mjection of 100 mg of histamine into the obstructed loop 

Experiment 9 (dog 95) — Jan 6, 1927 Aseptic duodenal obstruction was 
established at 3 p m Two days later a tracing was started at 12 50 p m 
The blood pressure was 124 mm The abdomen was opened at 1 o’clock, and 
the duodenal loop was delivered at 1 10 One hundred milligrams of histamine 
was mjected mto the obstructed bowel at 1 20 The blood pressure was 130 mm 
of mercury at 1 30 At 1 40, 108 mm. , at 1 45, 90 mm., and at 2 10 it remained 
unchanged A large portion of the contents of the obstructed loop into which 
histamme had been mjected were then aspirated and mjected mto a mesenteric vem 
with an immediate drop m pressure to 50 mm of mercury Death occurred 
at 2 15 

Summary — A severed gut duodenal obstruction was maintained for two days 
with a gradual decrease m pressure followmg an mjection of 100 mg of histamine 
mto the obstructed bowel 

Experiment 10 (dog 97) — ^Jan 10, 1927 Obstruction was established in the 
dog at 2 p m by severing the duodenum and turning m the ends of the bowel 
just below the pancreatic ducts A tracing was started on January 12 at 

11 SO a m (fig 3) The arterial pressure was 124 mm The abdomen was 
opened at 11 55 At 12 o’clock, the arterial pressure was 106 mm At 12 20, 
the artenal pressure was 110 mm of mercury Histamine was not mjected into 
the bowel m this experiment The blood pressure was 100 mm at 12 46, at 

12 55, 90 mm , at 1 10, 80 mm , at 1 30, 76 mm , and at 1 50, 60 mm At 



paqddBaj sbav 

uoipiJ^suoD aq; usqAV asoj aanssajd sqj^ pajjnoDo uoipnpaj ijbsjS b ‘uo 4 
-oujsuoo 3q; |o asuapj aq; ja^je sajnuiui uaa}jij[ aanssajd ui uoipnpaa 
IBijapui B papaya sa?nuiiu X^uaAv; Xjuo jo uoqBinSuBjp b ‘jaAaAvoq 
'(c{ Sop) siVLUiuE aq; jo auo uj aanssajd poo[q aq; jo uoqanpaj: iBnpBoS 
:(nq avois b ^noqB 4q2nojq uoqBjnp japoqs jo suotpinSuBjp asaq; ui 
ajtrjBSq aq; jo SumaiqSi; puB Suiuasooi papadaj ‘saauBjsui jaq;o oav; uj 
sdaajoj ?iBiuaB 3 qpAv /aa^uasaui aqj SuiduiBp Xq Sop siqj ui pajBaaa sba\ 
dooi B JO BimauB jbjoj y pasBapj sbai uoqBinSuBjp aqj uaqAv paAjasqo 
?ou SBw ajnssajd ut qEj b 'apBur sbav Suiobj:) aq; auitj aq; jb paqsq 
-qBjsa SBAV uoipinSuEjp aq; qaiqAV ui saouBpui juoj aqj jo auo uj 

aanssajd iBuapB aip jo auipap 
B Xq paAvoipj SBAV XjqBiaBAUi jsouqB auiq jo jBAja;ui ub jojjb uibSb 
ajnjBSq aq:^ jo Suniasoo^j asu ajiuqap b pa^iqiqxa ‘uoiuuioo ajom aq oj 
paiuaas jBqAV ‘jo ‘pAaj snoiAajd aqj jb jpsji pauiBjuiBoi jaqpa ajnssajd 
aqj ‘ pasBao ^ijEusn ajnssajd ui uoqonpaj aq:j ‘iCja;uasaui puB pAvoq pajBj 
-nSuBJjs aqj jnoqB paqddBaj sbav ajnpSq aqj uaqy\^ ajnssajd ui pBj aqj 
ajEjapooB o; jBaddB jou pip dooi paSBuiBp aqj ojui auiuiBpiq jo uoipafui 
juanbasqng pasBajaj sbav uisiuEqoaui SuijBjnSuBJjs aqj uaqAV ajnssajd 
aq; jo uoi;anpaj aq; a;BiAqo ;ou pip pAvoq aq; jo suoi;bSijji snoiAaj^j 
paAouiaj SBAV ajipBSq aq; aun; aq; o; aoud jaAvoq aq; ui paoBjd uaaq 
pBq auiuiB;siii ;ou jo jaipaqAV pauiBjqo sbav siqj, spssaA s;i ui suoi; 
-BSjnd puB pAvoq aq; o; ja;sni punou aq; jo ujn;aj b q;iAV ‘uoqaij;suoo 
aq; jo asBapj aq; paiuBduiODas ajnssajd ui pBj ;BajS puB a;raqap b 'qdBjS 
-ouiiCq B q;iAv ajnssajd poojq aq; jo Suipjoaaj aq; o; snoiAOjd atuq aiuos 
;b paqsqqBjsa uaaq pBq uoi;BinSuBj;s aq; qaiqAV ui aauBjsui XjOAa uj 

'pasBapj SBAV uoqDij;suoa 
aq; ajojaq ;snf ‘apBui sbav Suiobj; aq; ;Eq; aun; aq; ;b jBap paujn;aj 
s;ua;uoo aq; p;un pa;BSuji sbav dooj pa;BinSuBj;s aq; ‘aouB;sui jaq;ouB 
UJ uoi;Bjado pi;nii aq; ;b jBap paujn;aj s;ua;uoo aq; ]i;un pa;BSiJJi 
SBAV doo[ pajBjnSuBjjs aq; ‘suoi;onj;sqo uoi;BpiSuBj;s q;iAv spiuiuB 
OAv; UJ pauasooj sbav ajitjuSq aq; uaqAv pa;ou sbav ajnssajd poojq 
aq; uo ;oaj;a aq; ‘sjaq;o aq; uj pasBapj sbav uisiuBqoaui Suqou;suoo 
aq; ajojaq pAvoq pa;BjnSuBj;s aq; o;ui pa;oafui sbav auTurB;siq ‘saouBjsui 
OAv; UJ jC;iabd |Bauo;ijad aq; ui ;uasajd sbav (oiSBqjJOiuaq) pinq 
aajj sSop Avaj b uj saouBjsui qB ui pa;ou sbav ;uau:Sas pa;BinSuBj;s 
aq; jo Suruaqoiq; puB noi;BJOioosiQ unSaq sbav Suiobj; aq; aJOjaq 
sjnoq xis o; oav; uiojj SuiiCiBA pouad b ;b XqBoi;dasB paqsqqB;sa sbav 
uoi;BinSuBj;s aq; ‘spuiiuB jaq;o aq; uj paouaiuuioo sbav Suiobj; aq; ja;jB 
pa;oajja sbav uoi;BinSuBj;s aq; ‘saouB;sui jnoj uj Xja;uasaui aq; ssojob 
sdaojoj ;paiJB3 SuuCjddB jCq jo aq ozubS b q;iAv jCja;uasaui s;i puB pAVoq 
aq; jo ;aaj c o; q uiojj Sui;oij;suoo XpqSi; Xq paqsqqB;sa ajaAV suoi; 
-onj;sqo uoqBfnSuBjjs qoiqAV nr sSop uaAap no apBui ajoAV sSuiobjj^ 


son NOIXD/l^lSffO 7 VNIXSHlNI—S}IDn 07 -N 331 SN 3 DNVAi 



1096 


ARCHIVES OF SURGERY 


1 57, 10 mg of histamine was injected into a mesenteric vem, this was followed 
by irregular respirations and death occurred m three mmutes 

Summary severed gut duodenal obstruction was maintained for two dajs 
There was a gradual fall in pressure from tlie time the abdomen was opened and 
the tracing started Histamine was not placed into the bowel Ten milligrams 
of histamine injected into the mesenteric vein killed this dog in two hours and 
two mmutes after the abdomen was explored 

Experiment 11 (dog 142) — ifarch 30, 1927 Histamine was slowlj injected 
into the mesenteric vein of a normal dog by a dripping mechanism so that the 
rate of the flow could be accurately determined (fig 4) One hundred milligrams 
of histamme was placed in 100 cc of water The rate of the flow was so gaged 
that 100 cc would run in m one hundred and twenty minutes (two hours) At 
the end of sixty minutes, 50 cc had been injected The tracing of the pressure 
was started at 10 38 a m A slow injection was begim at 11 05 Immediateh 
there was a marked reduction m pressure The pressure was sustained at this 
low level till death at 12 40 p m. when 7685, mg of histamme had been injected 
at the rate of 083 mg per minute At the beginning of the experiment, the 
pressure was 140 mm , after opening the abdomen, 120 mm , and when slow 
injection was started, 130 mm A few seconds after injection was begun, the 
pressure fell to 30 mm Occasionally it rose to 40 or 50 mm , but it continued 
at low level till death 

Summary — Eighty-three hundredths milligrams of histamme was injected into 
a mesenteric vem of a normal dog per minute The pressure fell at once to a low' 
level and was sustained by a continuous slow injection Ninety-five minutes later, 
when 76 85 mg of histamine had been mjected, death occurred 

Experiment 12 (dog 143) — April 1, 1927 A slow injection o^f histamme ^sas 
made into a mesenteric vein of a dog m which intestinal obstruction had been 
established two days previously (duodenal obstruction) A tracing was started at 
9 35 a m (fig 5) The abdomen was opened at 9 50 Slow injection was begun 
at 10 06 At 12 07 p m, 100 mg, had been mjected Death occurred at 12 17 
At the beginning of the experiment the pressure was 140 mm After opening the 
abdomen, the pressure was 135 mm , and at 10 06, when the mjection of histamme 
w'as begun, 130 mm There was a sudden drop to 80 mm about a minute after 
slow injection was started In a few minutes, the pressure rose to 94 mm One 
hour after slow injection had been started, the pressure fell to 65 mm When 
100 mg had been injected by this method at 12 07 p m, the pressure was 
60 mm Death occurred at 12 17 

Summary — ^Histamme was slowly mjected into the mesenteric vem of a dog 
with a duodenal obstruction of two days A gradual decline occurred after a 
sharp initial fall in the arterial pressure 

Experiment 13 (dog 144) —April 22, 1927 (1) Absorption of histamme from 

the normal bowel under a measured pressure of 80 mm , (2) interrupted slow 
injection of histamine into a mesenteric vein A tracing was started at 10 55 a. m 
at a pressure of 140 mm (fig 6) The abdomen was opened at 11 02 a m , 
the pressure was 130 mm Following the opening of the abdomen, the pressure 
fell to 90 mm At 11 10 a m , the pressure had risen to 100 mm , and rubber 
covered clamps were applied across the bowel to a segment of the upper part 
of the jejunum about 2 feet (60 9 cm) in length One hundred milligrams of 
histamme was mjected into the segment of the bowel, and a measured water pres- 
sure of SO rag of mercur> was established m the segment The pressure rose to 
110 mg of mercurj at 11 20 a m When the pressure was discontinued at 12 10 
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p m , one hour after the histamine had been injected, the pressure was 120 mm of 
mercury Interrupted slow injection of histamine into the mesenteric vein was 
then begun two mmutes later At this time, after 8 33 mg of histamme had been 
mjected, the systolic pressure fell to 60 mm The slow injection was then discon- 
tinued, and in ten minutes the arterial pressure had risen to 100 mm The slow 
mjection was started again, and m ten minutes the pressure had fallen to 44 mm 
of mercury The injection was again discontinued, and after ten mmutes the 
pressure was 100 mm 
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Chart 2 — Figure 5, experiment 12 is a blood pressure tracing showing the effect 
of the slow intravenous injection of lustamine in an obstructed dog, figure 6, experi- 
ment 13, blood pressure tracing showing the effects of the absorption of histamine 
placed in the bowel under pressure, and subsequent, slow, interrupted injection of 
histamme m the mesenteric vein, figure 7, experiment 21, blood pressure tracing 
showing the effect of ligation of vessels followed by irrigation of the bowels with 
formaldehyde, and figure 8, experiment 23, blood pressure tracmg showing the 
effect of releasing the ligature which caused the strangulated obstrucbon 

Summary — 1 One hour after 100 mg of histamme had been placed m a 
segment of the normal bowel under a sustained pressure of 80 mm of mercury, 
there was no fall in pressure 2 On interruption of the slow injection of histamme 
mto the mesenteric vein, the blood pressure recovered and fell again when the 
injection was resumed 
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Experiment 14 (dog 84) -Dec 23, 1926 Aseptic strangulated gut obstruc- 
tion was established at 11 30 a m by tjing a gauze ligature around 4 feet of tlie 
ileum and mesentery just snugly enough so that pulsations in the ^essels beyond 
the ligature were not arrested The dog was allowed to recover from the anes- 
thesia. A tracing was started at 1 55 p m The arterial pressure was SO mm 
of mercury The abdomen was opened at 2 01 p m at which time the blood 
pressure was 60 mm At 2 13 p m it was 60 mm of mercury Seventy-five 
milligrams of histamine was injected into the strangulated loop which was already 
discolored The blood pressure had dropped to 40 mm of mercury at 2 30 p ni 
At 2 36, the constriction about the intestine and mesentery was released, and the 
pressure gradually declined to 30 mm of mercurj At 3 32 p m a few cubic 
centimeters of the mtestmal contents were aspirated from the strangulated loop 
and injected into a mesenteric vein DeaUi resulted at 3 40 p m 

Snmjiiaiy — Venous strangulation obstruction was established for two and one- 
half hours The blood pressure was low at the start, with a gradual decline 

Seventy-five milligrams of histamine was placed m the strangulated loop In 

thirty-five minutes after the abdomen was opened, the pressure had fallen from 
80 to 40 mm of mercury Constriction about the bowel and the mesentery was 
then released, with an accelerated fall in pressure 

Experiment IS (dog 85) — Dec 27, 1926 Strangulation of the loop was 
established at the time of operation A tracing was started at 11 10 The 
arterial pressure was 170 mm of mercury The abdomen was opened at 11 17 A 
Ibop of the ileum about 4 feet m length was delivered at 11 22 A ligature 
was tightly placed about the bowel at 11 28, the pressure at this time being 
160 mm At 11 48 the pressure was still the same The ligature was loosened 
a little with a just perceptible fall in pressure At 12 o’clock, the ligature was 
loosened a little further, with a more definite fall in pressure in two or three 
minutes At 12 07 p m, the pressure had dropped to 110 ram of mercury and 
the ligature was removed with a rather sharp decline m pressure At 12 14 

the pressure had fallen to 80 mm , and the hgature was again tightened At 

12 30, tlie pressure had risen to 130 mm At 12 34, the ligature was again 
loosened, and at 12 45, the pressure had fallen to 118 mm The ligature on 
the bowel was alternately tightened and loosened three more times with less 
reaction following each release of the constriction, but with a gradual decline of 
the arterial pressure During the time that the constriction was maintained, the 
blood pressure was definitely sustained with little rise in pressure, but with each 
release a gradual fall occurred The blood pressure at 1 30 p m was 90 mm 
At 1 45, 50 mg of histamine was injected into the bowel without an additional 
fall At 2 20, the pressure was 64 mm A few cubic centimeters was aspirated 
from the strangulated loop into which the histamine had been injected Death 
occurred at 2 30 p m 

Summary — Strangulation obstruction was established at the time the tracing 
was made Twenty minutes later, the constriction was released, accompanied by 
a fall in pressure When the hgature was tightened, the pressure rose Two 
hours later, histamme was placed in the strangulated loop without an additional 
fall being noted 

Experiment 16 (dog 86) —Dec 28, 1927 Strangulation obstrucUon was estab- 
lished A tracing was started at 10 50 a m The blood pressure was 170 mm 
The abdomen was opened at 10 57 without any change in the blood pressure At 
11 20, a loop of the ileum 3 feet in length was strangulated, together with its 
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mesentery, by being constricted tightly with a gauze tie At 11 42, the ligature 
was loosened without causing a definite change in the arterial pressure At 
11 55, the loop was agam constricted and loosened at 12 20 p m with a gradual 
but definite fall of pressure to 140 mm At 12 42, the ligature was tightened 
agam and loosened at 1 16, following this, there was a slight and gradual fall 
of pressure to 120 mm When the loop was constricted agam at 1 30, the 
uressure continued to fall slowly At 1 45, the pressure was 100 mm The loop 
was untied at 1 50 without much effect At 2 05 p m , 10 mg of histamme 
was mjected with an immediate depression of pressure to 40 mm of mercury, 
death followed 

Summary — Strangulation obstruction was established at operation Twenty- 
two minutes later, the constriction was released without a fall m pressure The 
ligature was tightened agam and loosened after twenty-five mmutes, witli a 
definite fall m pressure An injection of only 10 mg of histamme mto a mesen- 
teric vein killed this dog after the ligature had been alternately tightened and 
loosened over a period of two hours and forty-five minutes 

Experiment 17 (dog 87) — Dec 28, 1926 Strangulation obstruction was 
established A tracmg was started at 2 35 p m , the arterial pressure bemg 
180 mm of mercury The abdomen was opened at 2 40 At 2 55, the blood 
pressure was 144 mm At 3 00, the loop of the ileum and its mesentery, about 

3 feet in length, were ligated with a gauze tie At 3 25, the arterial 
pressure was 164 mm At 3 30, the constriction about the bowel and the mesentery 
was released without causing any change The blood pressure was 160 mm of 
mercury At 3 40 another loop of the ileum near the cecum, also about 3 
feet m length, and its mesentery, were constricted with a gauze tie The ligature 
was released at 4 o’clock, and a slow fall m pressure to 120 mm occurred At 

4 35 the loop was agam constricted The blood pressure was 130 mm of mer- 
cury at 4 55 At 5, the ligature was loosened, this was followed by a slow fall 
of pressure to 118 mm At 5 05, 5 cc of mtestmal contents was aspirated from 
this loop and mjected mto a mesenteric vein, causing a fall m blood pressure to 
78 mm At 5 15, another such mjection was made The dog died at 5 30 

Summary — Repeated constriction and release of strangulation was accom- 
panied by a slow but gradual fall of arterial pressure 

Experiment 18 (dog 88) — Dec 29, 1926 Strangulated obstruction of about 

5 feet (152 cm ) of midileum was established at 11 40 a m by placing a tight 
gauze tie about the bowel and the mesentery under aseptic technic The dog was 
allowed to recover from the anesthesia A tracmg was started at 1 45 p m under 
etlier anesthesia. The blood pressure was 176 mm of mercury The abdomen 
was opened at 1 50 and a slight but sharp fall m pressure followed At 1 55 
the pressure was 144 mm , at 2 it had risen to 160 mm At 2 05, the strangulated 
loop was dehvered with a shap fall to 124 mm of mercury At 2 10, the blood 
pressure had risen to 150 mm The bowel was a blackish-blue and indurated to 
touch The ligature constricting the bowel and the mesentery was loosened with 
an almost immediate fall m blood pressure to 110 mm of mercury At 2 20, 
the ether anesthesia was light, a short convulsive seizure occurred, durmg 
which the blood pressure rose to 130 mm of mercury, this uas followed by 
a sharp decline to 84 mm of mercury, above which the pressure never rose 
agam At 2 35, the arterial pressure was 80 mm and at 2 40, the systolic 
pressure was 40 mm At 2 47, the blood pressure was 56 mm , at 3 and 
at 3 09, 62 mm The ligature was agam tightened about the loop, this 
was followed by a slight but transient rise in pressure at 3 15 to 76 mm 
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I'lg 28 —Higher maginficatioii of figure 27 to sliow and compare the con- 
stilneiUb of the large tumor mass, the small nodule of hyperplastic tissue and the 
compressed normal tin roid parenchyma It is obvious that the mam tumor 
mass m tins specimen was without function, as there is nothing but inert material 
constituting this tumor and that the actne portion of the gland and that region 
responsible for the hyperactivity of the thyroid is located in the upper portion or 
m the region showing the hypertrophy and hyperplasia The sharp localization of 
this h 3 ^peractive tissue in the otherwise normal parenchyma is striking The mam 
tumor mass does not suggest a neoplasm, but on the other hand atrophic degen- 
erated parenchyma resulting from previous hyperinvolution and probably involu- 
tion of a once hyperactive parenchyma It is, of course, plain that enucleation 
of this inert mass would not have cured the patient and that this tumor per sc 
probably played no role in the production of the clinical syndrome but was a 
coal of a fire that has burned, or an area of e\treme hyperinvolution Reduced 
from an enlargement to four times the normal size 
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that a damaged mucosa would be more permeable than the normal one 
to absorption from the lumen of the bowel In these e>.periments, 
however, it would appear that autolysis of the wall of the bowel rather 
than an mcreased absorption from the lumen occasioned the depression 
of blood pressure 

Meakms and Hanngton^^ damaged the mucous membrane of the 
intestine by tying off the arterial supply of the part under investigation 
and then injected histamine When the blood supply was arrested in 
this manner for from five to fifteen minutes and histamine was placed in 
the bowel, a marked primary fall was observed, but there ivas not a 
tendency toward a gradual and continued decline This occurrence, 
the authors felt, indicated that the absorption of histamine took place 
rapidly and then almost ceased Our observations would indicate that 
It was injury to the mucosa itself rather than absorption from the lumen 
that brought about the fall in pressure We do not, of course, deny 
that absorption is not increased over that from the normal bowel or the 
segmentally obstructed bowel As previously indicated this was our 
assumption, but the fall in pressure m the irngated strangulated loop 
and the failure of the injected histamine to accelerate the drop in pres- 
sure would not support such a contention 

In the strangulations of short duration, only transient and slight 
reductions in blood pressure were observed when the constriction was 
released In some instances, a fall in the pressure was not obtained 
In the strangulations estabhshed a few hours previously, the fall in 
pressure was constant when the strangulation was released In one 
ammal (experiment 23, fig 8), the blood pressure gradually dechned, 
and the dog died as a result of this alone, although the pressure had 
been good before the constnction was released In a few animals with 
strangulation obstruction, the pressure was low when the tracings were 
begun In these animals it would appear that the visceral peritoneum 
of the strangulated intestine had become permeable to the toxic sub- 
stance liberated by the damaged mucous membrane, and tliat absorption 
was occurring through the peritoneal cavit)’' For how otherwise could 
absorption occur with the lymphatics and mesenteric vessels obstructed^ 

It n ould also appear that when the blood supply to a segment of the 
bowel IS disturbed by increasing the tension within the lumen a similar 
fall m pressure should be noted Van Zwalenburg has examined 
^essels of the intestinal wall with a cystoscope in the lumen of the bowel 
and has found that states of venous and arterial anemia may be pro- 
duced by increasing the distention in the loop The distention ulcer, 
howe^er, observed so frequently on the antimesenteric border of the 

17 Van Zwalenburgr, C Strangulation Resulting from Distention of Hol- 
low Viscera, Ann Surg 46 780 1S07 
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WANGENSTEEN-LOUCKS— INTESTINAL OBSTRUCTION 1111 


dog with an obstructed intestinal loop (both ends turned in) and in the 
patient with strangulation obstruction, is rarely seen in the patient with 
simple intestinal obstruction We have never seen it in a large num- 
ber of dogs in which simple obstruction of the gut has been estabhshed 
The damage to the wall of the bowel m simple obstruction in which the 
mtralumen tension is increased rarely approximates that obsen^ed m 
strangulation obstruction 

CONCLUSIONS 

1 Absorption of histamine from the normal small intestine (duo- 
denal and ileum, of the dog and in simple obstruction of tbe small intes- 
tine of two days’ standing cannot be detected by the physiologic test 
for histamine 

2 In strangulation obstruction, a great fall m arterial blood pressure 
occurs following the release of the strangulating mechanism 

3 The autolysis of intestinal mucosa deprived of its blood suppl> 
IS rapid and is accompamed by the liberation of a toxic substance that 
gives an effect like that of histamine 

4 The absorption of histamine from the lumen of a strangulated 
segment that is still viable does not appear to be great 



LZ61 ‘66 f-I dotpjo.p \oa ^ ‘jaznoj 

iz(ii (t- isii I 3''3uiri ‘Av v ^^jpush gs 


oDinjjnDOJ JO asnraaq uoaos ptrc uoisuajxa jo ssncoaq ajusav; 
'‘uoiun\J 3 }ut OAijTUDdo pojmboj u 3 A 3 S-aiu 3 as.j ‘^uaiujTOj; Suunp pstp 
‘^unijLcI jnoj[ 4003 jod ■{-£ jo ‘soscd aao-jfjJiqj ui p 34 ins 9 J sjnjiB^ 

( papaq p^q suoisaj paoj aqj jajjti 
‘ja4Vi paip s4uat4Bd asaqj jo Jnoj;) pooS ajjibj jo pooS ojoav sjjnsaj sqj 
inajjnoj ui puc ‘pooS /(joa ajaAv S4insaj aq4 4q]oia-A4uaA\4 ui ‘jeiujou ajaA\. 
laaj aq4 iiaa4qSia in ‘ 4uaa jad 99 JO ‘sasra A4XIS ui pauiB4qo sbav ajn^ 

SAvoqoj SB ajaAv ‘uoi4T2zqiqoiuiui Aq pajBajj 3 j3av 
auo-\4auiu uioqAv jo 's4uai4Bd fQj jo [13404 b ui [BjauaS ui S4jnsaj oqjL 

pBq puB ‘ sjajauiojiq qI oJ S uiojj 
JO AjiOBdBO 2iiiq[BAV ipiAv ‘duiq — poo§ Ajjibj ‘sjajauiojiq QI Suipaaoxa 
X4iaBdBa Suiq[BAi qjiAv ‘duiq 4q§qs — pooS ‘pajq uaqAv duiq sb qons 
‘sa[qnoJ4 jouiuj qjiAv 4uq ‘uoijaunj 4U9Ip3>:^ — pooS Ajoa ‘ juauijiBduii 
[Buoi4Dunj JO aauasqB SuiuBaui — [buijou sb papBjS ajaA\. sjjnsaj aqj^ 04 
pa4Josaj SBW uoi4uaAja4ui [boiSjus ‘uiBjjaaun aq 04 pauiaas ssajSojd uaqAv 
JO 'puajxa 04 pajBaddB ssaoojd snojnajaqnj 9q4 usqM pa^ojduia os[b 
ojaw saJUSBaui snojuojaqnjquB jaqjo puB 'jqSijuns ‘jib uadQ sqjuom 
aajq; jo siBAjajui 4B paSuBqa sSuisbd aqj puB ‘jajSBjd ui pasBaua ajaM 
S4JBd aqx AjBssaaau uoijuaAjajui [boiSjus apBUi uoijBoqduioa b jo 
aauasajd aqj jo ssaaojd aqj jo XjuaAas aqj qaiqA\. ut sasBO ajBj ui jdaaxa 
‘4uaui4BaJ4 jo poqjaui jsaq aqj SB uotjBzqiqouiun Xojdtua 04 atuqa aqj 
III Aaqod jBjauaS aq4 uaaq SBq jj sauoq [bsjbj aqj [[B ui AjsnoauBjjnuiis 
2tii4JB4S suoisaj asnjqip qjiAv asoqj apnpui 40U pip puB ‘sjuiof jo sauoq 
jaq40 JO uoisBAUi AjBpuoaas jnoipiAV jo qjiAv ‘uoqBjnaijJB JBjBSBjjsB-oiqq 
aq4 ill uaaq puq asBasip jo snaoj AjBuiud aqj qaiqAV ui sasBO asoqj 04 
pajuuq SBAV Apnjs aqj^ sjBai{ aajqj sbaa uoijBAjasqo jo pouad wnunuiiu 
aqjL aAisnpui ‘cZ6I 86ST uaoAvjaq pajBajj ajaM oqA\ ‘gj jo aSB aq; 
japun uajpjiqa qu ‘sjuaijBd -poi }o dnojS b jaAoa sdijsijbjs aqx uoXq jb 
oiuip s^puBjassof-aAO|q ui uoqBjnaijjB [BSJB40iqi4 aq; jo sisojnajaqn; qjiAv 
uajpiup III ‘aAijBJado puB aAijBjadouou qjoq ‘juauijBaj; jo sjjnsaj aq; jo 
uopBSijsaAui UB apBui jazno j — tidAppiu m dmiiy din /o sisopioxdqnx 
ro/ pijuifvoij^ daijowcfotto]^ puv dmjvuo^O dfomd^ 

sisoanoaaanx 

asuBD siq; 04 Ajuo ajqBquasB 
ajaAv siuojdmXs aq; uioqAV ui ‘uiBd ;noq;m ‘uub auo jo aauBqjrqsip 
Ajosuas puB ssauqBaAv jBjnosnui paqjBui paAvoqs oqAV juaijBd b pauiiuBxa 
AaqjL g- jajAvo^ puB Ajpuapj Aq ;no pajuiod sbav ‘s;ooj aAjau aq; uo 
ajussajd snouas asuBD Abui auids [BoiAjaa aip jo si;ijq;jB-oa;so ;Bqx 

suiJB aq; uAAop SuqBipBj sured aiSjBjnau puB saqoB 
-pBaq [B;idiaao 0; asu aAiS Apuanbajj sSuiuaqonp asaq; ;Bq; uomido aq; 
passajdxa ajj si;ijq;jB aiuoiqa uiojj Suijag;ns s;uai;Bd ui aBjqapaA 

Ten AHHDiins DiaHjOHi^o—ir ih nosiim 



THIRTY-FIFTH REPORT OF PROGRESS IN 
ORTHOPEDIC SURGERY * 

PHILIP D WILSON, AID 
LLOYD T BROWN, AID 
AI N SAIITH-PETERSEN, AID 
AIURRAY S DANFORTH, AID 

AND 

rL\LPH K GHORAILEY, AID 

BOSTOX 

HERAUN C BUCHOLZ, AID 

HALLE, GERMANY 
\ND 

ARTHUR VAN DESSEL, AID 

ANTWERP, BELGIUM 
CONGENITAL DEFORMITIES 

Congenital Dislocation of Knee — Spiers’- reported four cases of 
congenital luxation of the knee Of these, three were cases of double 
luxation and one of single luxation In all cases the tibia and fibula 
were displaced forward, upward, and laterally Only the patient -with 
the single dislocation was treated by the author Manipulative reduction 
was performed under an anesthetic and the deformity corrected, the 
knee being immobilized in plaster in a position of from 35 to 40 degrees 
flexion Satisfactory progress was reported at the end of six weeks, 
when the patient was last observed 

Congenital Torticollis — From a study of thirty-seven patients with 
wry neck observed at Spitzy’s Clinic in Vienna during the last two 
\ears, Aberle ■ has drawn the following conclusions Congenital wry 
neck is to be considered as “vitium primae formationis ” It is found in 
association with other congenital deformities and may be present in 
sereral members of the same family The patients may be classified in 
three groups ( 1 ) patients with oblique posture of the head and asym- 
metr} but rvithout discoverable changes in the sternomastoid muscle, 
(2) patients with marked changes in one of the sternomastoid muscles, 
but without evidence that the muscle was injured at birth, and (3) 
patients with injurv' of one of the sternomastoid muscles superimposed 
on a prenatal degeneration of the muscle The author agrees that an 

■* Tins Report of Progress is based on a review of 196 articles selected from 
429 ’itles dealing with orthopedic stirgcrv appearing in medical literature between 
Juh 2, 1C27, and Sept 24, 1927 OnU tliose papers whicii seem to represent 
progress hav e been selected for note and comment 

1 Spivrs H W J Bone &. Joint Surg 9 469 (JuK) 1927 

2 Xhcrle W Ztschr f ortliop Chir 49 27 1927 
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injury to a normal stemomastoid muscle may be followed by the forma- 
tion of an hematoma, but expressed the opimon tliat this heals in a short 
time and is not necessarily followed by wry neck The asymmetry of 
the head and face associated with congenital wry neck is not hemi- 
atrophy but the general reaction of die bone to pressure, witii resulting 
hindrance of growdi The asymmetrical development tends to increase 
but may be arrested by early operative correction of the deformity 

[Ed Note — Aberle’s theory that injur)’- of the stemomastoid 
muscle, sustained at birth, is not sufficient to account for congenital 
torticollis is interesting, but the evidence he has adduced is insufficient 
to prove his contention ] 

Congenital Radio-Ulnar Synostosis — Pepi ^ wrote on the subject ot 
congemtal radio-uLnar synostosis at the upper ends of the radius and 
ulna, and expressed the belief that the best method of restonng pronation 
and supination is the operation descnbed by Galeazzi This consists of a 
transverse osteotomy of the radius at a level a little above the insertion 
oi the pronator radii teres, with die removal of a section of the bone, and 
the production of a pseudarthrosis at this point 

[Ed Note — Authors who have made a study of congenital radio- 
ulnar synostosis have stated that excision of the head and neck of the 
radius usually fails to restore the rotaiy movements of die foreami 
The synostosis usually recurs Galeazzi s operation has advantages in 
this respect, as it is perfonned at a distance troni the synostosis ] 

ENDOCRINE DISORDERS -tND TIIER \PY 

Acromegaly — In the annual oration delivered before the London 
Medical Societ) , Cushing ^ summarized the present knowledge of the 
function of the hypophysis H M Evans is credited with the discover) 
that anterior lobe extracts would stimulate growth It is difficult to 
obtain an active extract, and great -variation is found in the commercial 
products Expenments with the extracts have not produced acromegalv, 
but gigantism Gigantism is probably the result of a process which has 
started before die epiphyses have become ossified, whereas acromegalv 
is an expression ot the same influence acting alter epiphysial growth 
has ceased Cushing classified the pituitarv s\ ndromes as follow s 

A Vpituitansm Absolute privation ot hvpophvsis probably leads 
thiough cachexia to death 

B Hv popituitansm 1 Anterior lobe deficiency due to ischemic 
necrosis (Simmond’s disease) Simmonds reported dnrteen cases or 
destruction partial or complete, of the anterior lobe, m uiv by septic 
infarcts The counterpart ot dwarfed animals thus exists in the dwarfed 
persons and results from disturbance of hvpophvsis in earlv hie 

3 Pepi, C Policlinico 34 205 (Maj 15) 1927 

4 Cushing, Harvtv Bnt M J 2 1 CJuK 2) 1927 
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2 Deficiency syndromes due to compression of parahypophyseal tumors 
(Frohhch's disease) This syndrome is less cleancut than Sunmond’s 
disease, because of the difterent parts of the gland and of the adjacent 
structures that may be involved, particularly the hypothalamus The 
patients are mentally alert, but show extreme degrees of adiposity or 
emaciation, polyuna or the reverse, dwarfism, sexual intantilism, or 
premature physical senility Cushing has encountered in all, eight} -one 
verified examples of these parahypophyseal tumors 3 H} popituitary 
states associated with chromophobe adenomas Ot all pituitary syn- 
dromes these are most often encountered Cushing had ISS m his 
series They occur almost exclusively in adult life The disorder is 
common, as common, in all probability, as goiter One cannot diagnose 
this condition without definite local evidences ot the growth Changes 
almost always occur in adult life and are limited to the tendencv to 
adiposity, loss of hair, sexual dystrophy, etc It is not unusual for this 
condition to be treated as myxedema Ordinarily the sella is greatly 
distended 

C Dyspituitansm This is a mixed group of syndromes in which 
hyperpituitary symptoms have been superseded by the reverse state 

D Hyperpituitansm 1 Gigantism — Gigantism is due to chromo- 
phile adenomas originating in preadolescence Cushing has seen sixty- 
five patients with such tumors They are much oftener found in adults, 
hence acromegaly is much commoner 2 Acromegaly — aaomophia 
adenomas of adult life Acromegaly calls attention to itself before the 
adenoma has reached the tumefaction stage Cushing feels justified, in 
view of the low mortality (41 per cent), in attacking the tumors early 
while the sella was still small He noted as postoperative results (1) 
loss in weight, (2) lowered metabolic rate, and (3) relative intolerance 
to carbohydrates By partial hypophysectomy the intolerance may be 
reduced and existent glycosuna checked Complete extirpation is to be 
avoided lest diabetes insipidus, excessive adiposity, and even a fatal 
cachexia supervene Only when substitution therapy has been made 
practical will this risk be overcome 

Davidofi: and Cushing = stated their belief that acromegaly represents 
a state of hyperpituitarism of the acidophil cells of the pars anterior 
They consider that there are ample reasons m support of the view that 
the meliturias which occur in 25 per cent of all cases of acromegaly are 
primarily hypophyseal, even though the pancreatic islets play a secondary 
role in their production 

In seven patients with acromegaly (four women and three men), 
Castex and Schtemgart found the basal metabolism increased in three 

5 Davidoff, L :M , and Cushing, Harvej Studies in Acromegal>, Arch Int 
Med 39 751 (June) 1927 

6 Castex, :M R , and Schtemgart, il Ret Soc, de nied int y tisiol 3 66, 

1937 



ZZ6T (s 

|,£C TS SUEJ ap doq p paui 005 uiaui ja nng hbia put: qaanj ‘uci^ c£ 

ic6l Z9£ OT pm ujosauutjM aV H ‘J-'O tC 

ZZ6I (SI ^^IM) tSS SG BiJiuipaj y ‘unqaaog ££ 

-SIQ 3St:9Sip aqi Jo iCSopiia aqi uo 4qgq auios Suippaqs jo asodand 
qpAv ‘suBjapjqo squav^pua q?iAv s;uai?Bd oAq-X^jq jo uoqcSasaAui 
un apBUi qaanj ‘ur;ij—suD^i?;!jqo m'l^Gny-oqmouiix 

sasA’^SM 'svaaDsvA 

[ auo jrtpaAtod -e si ‘uajppqa ui XpBiaadsa ‘umunuini 
■B 0; sSuissajp injuiBd Suianpaj }o auo uBun^iuBuinq aip ‘poipaui siq; 
JO jaoddns ui paauBApB aq Abui sjuaumSjB aaqjo jaAajBqA.\ papiOAB 
aq oj ajB sSurssajp aAijBiado^sod iCaBssaaauun jBip puB aouBjjoduii araud 
JO SI uoqBjado aip jo ssauqSnojoqj aqj jBip aaj§B a /\A sasna jo dnojo 
pBuis B UI siuiBja s^jjQ UUIJU03 oj ojqB uaaq aABq oav ‘paipjBAV j(pnj 
-ajBD aaB sjuaijBd aqj ssajun sjaSuBp ajqissod sji SuiziuSooax puB XjajBS 
sji oj SB sjqnop aABig qjiAv poqjaui siqj SuiqaBoaddy — axo^ 03] 

sSuissaap oav:j jo auo Xjuo qjiAv 
Xp^aiduioa jBaq sapiABo auoq papajui aip Ajjuanbajjui ;ou puB ‘sjjaaAv 
anoj oj aajip uiojj jo sjBAjajui jb uBip uajjo aaotu sguissajp aqj aSuBqa 
oj AiBSsaaauun ji sjapisuoa aq poqjaiu sup Ag uoijBjado jo auip aqj jb 
jajsBjd UI sjjBd aqj jo uoijBxp puB ‘pajBaius uaaq SBq lurpBjojjad qaiqM 
uo aznB§ qjiAv spuuoAV aqj SuiqoBd pajBooApB ajj paqsqqBjsa uaaq 
SBq SuqBaq pjun sjjBd pajnfui pB jo 'uoqisod paJJoa ui 'uopBzqiqotuuii 
(p) puB ‘sSuissajp aAijBjadojsod aip ui uoijaajui ^iBpuoaas jo aauBpioAB 
aqj {1) ‘psuiAojjad jCpBDijdasB ‘uoijBjado XjBiuud qSnojoqj b (];) 
spunoAv papajui jo juauijBaj; aqj ui sajna |BjuauiBpunj aajqj SuiMopoj 
JO Xjissaaau aqj juo pajuiod ^eJJO — uoipoJ.uj puno^^ J.o joupioj 

uoijuaAjajui jboiSjus papuauiuioaai SBq aq ajqissaaoB si auids aqj 
JO BajB paAjOAUt aqj uaqA\ pajaajjB aq Xbui ssaaojd asjaAsuBjj aip jo 
ssaaojd snouids aqj Jaqjia jnq ‘papapB uajjo aaoiu Buiurej aqj punoj. SBq 
loqjuB aq; qajB jBjuau aq; jQ aABjB ssaj si ;i paAjoAui si qojB jBJuau 
aq; ji ‘aABjS si sisouBoad aq; paAjoAui si Xpoq aq; jj qojB jBjnau aq; 
uBq; Xjuomiuoa ajoui paAjoAui si Xpoq jBjqajjaA aq; ;Bq; pa;B;s aq ‘auids 
aq; JO si;qaXuioa;so ajnoB SuissnasiQ uoijaajui o; auoq aq; ui aouB; 
-sisaj pajaAVOj jo BajB ub SuipiAOjd ui pud ;uBpoduii ub sXujd buiubj; 
jBq; ajn;Bja;q aq; jo j(pu;s b uiojj paouiAuoa uaaq SBq osjb luiqaaog 
buiubj; aq; i(q sasKqdida aq; jo suoiBaj aq; ui paonpojd ajB uopaajui 0; 
Xjqiqijdaasns pasBajoui jo seojb ;Bq; ;aBj aq; ui ‘joq;nB aq; o; SuipjoaoB 
'saq uoijaajui 0; uopB{aj ui saunfui ppm jaipo puB asaq; jo aauBjJoduii 
tuna;soijad aq; jo ssauqaiq; ja;BajS XpApBpJ aq; jo asuBoaq 
uajppqa ui ua;jo ajoui uaas ajB sajn;DBjj qapsuaajB puB jBajsoijad 
-qns ‘yfijBpiuis pajBiaajddB i(qBjauaS ;ou si paaBjdsip Suiaq ^pBujoB ;no 
-q;iAv pauasooj aq i(BUi sis (qdida ub qaiqAv q;iAV j(auaubajj aq; ‘paziuBoaaj 

mi 


A^BD'UnS do SdAJHDdV 



WILSON ET AL— ORTHOPEDIC SURGERY 


1115 


and normal in four The largest increase was 31 per cent They con- 
cluded from their studies that simple acromegaly without change in the 
tubers or m the postenor lobe of the pituitary causes an increase in 
metabolism The complicated type of acromegaly does not produce this 
effect 

Parathyroid Hormone and Calcification of Fracture Callus — Lehman 
and Cole conducted some experiments on anunals to determine tlie 
effect of injections of paratliyroid extract on the calcification of fracture 
callus A prion they did not believe that the extract would hasten or 
aid in mducmg the deposit of callus, because its action is to mobilize the 
fixed calcium m the body, and as Hunter and Aub have shown, the 
excess of calcium m the blood serum of patients who have had para- 
thyroid extract comes largely from the bones The results of the experi- 
ments show that parathyroid extract does not hasten the calcification of 
fracture callus The only effect noted in rats is a tendency to delay 
the process 

On the other hand, Hueper ® performed some experiments which 
led him to draw the opposite conclusion He stated that repeated 
injections of parathyroid extract apparently stimulate the production 
and calcification of osteal tissue However, the extract cannot be used 
without danger, as evidenced by the finding of areas of necrosis in the 
myocardium and the cortex of the suprarenal gland in animals which 
have received repeated injections of it 

[Ed Note — The work of Hunter and Aub clearly demonstrates 
that continued administration of parathyroid extract causes increased 
elimination of calcium from the body and in time leads to decalcification 
of the bones ] 

DEVELOPMENTAL DISEASES 

Osteochondritis Iscliiopubica — Attention has been called by 
Wuelfing" to a condition which he has named osteochondritis ischio- 
pubica The clinical picture resembles that of hip disease, although the 
symptoms are less severe The condition consists of a disturbance of 
the ossification of the cartilage at the point of junction of the ischium 
and pubis in the acetabulum An appearance of haziness and globular 
thickening develops According to tlie author, the condition should be 
suspected when a patient complains of an indistinct disturbance ot the 
gait, though on roentgen-ray examination the femoral head and the 
hip joint appear normal 

7 Lehman, E P, and Cole, W H Parathjroid Hormone and Calcincaiion 
of Fracture Callus, J A M A 89 587 (Aug 30) 1927 

8 Hueper, W Effect of Repeated Injections oi Paratluroid E\tractiun on 
Calcification of Osteoid Tissues, Arch Path 3 1002 (June) 1927 

9 Wuelfing, M Deutsche Ztschr f Chir 199 413 1926 
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Osgood-SchlatteVs Disease in Adults — Opposing the opinion of 
other authors, Brandes stated that Osgood-Schlatter’s disease of the 
tibiaJ tubercle occurs not only in young growing persons, but also in 
adults He cited as an example the case of a man, aged 48, who showed 
the characteristic clinical signs and typical roentgenologic appearance 
ihe symptoms dated from a strain received dunng the war The 
examination showed that the apophyseal lines of the tibial tubercles of 
both knees had failed to ossify dunng the years of growth and had 
persisted as points of reduced resistance to strain Brandes stated that 
he has seen a number of examples of the same condition m young adults 
of about 20 years In the patients with only mild symptoms he usually 
found conservative treatment suffiaent, but when the condition was 
persistent he employed operative treatment The operation consisted in 
splitting the patellar tendon, exposing the tubercle, and removing the 
affected area with the curet 

[Ed Note — ^While s)Tnptoms may not arise until adult life, we do 
not believe that Brandes meant to infer that the condition onginates then 
The main fact is that Osgood-Schlatter’s disease may go on m youth to 
complete failure of union between the apophysis of the tubercle and the 
tibia, and that the fibrous connection may yield to strain in later years 
One of us has encountered this condition in young adults, and at opera- 
tion found the tubercle entirely loose Removal relieved the symptoms ] 
Vertebral Epiphysitis — Zur Verth^^ has encountered in children a 
developmental disease of the spine that evidently corresponds to what 
other authors have described as vertebral osteochondntis He found the 
condition limited to a single vertebra In the early stage there is an 
appearance of marked atrophy of the vertebral body, with an irregular 
zone in the middle In the later stage the body appears to diminish to a 
narrow plate which represents the central dense zone, while the adjacent 
areas disappear The S}Tnptoms may resemble those of Pott’s disease, 
but the author felt that he could exclude the possibility of tuberculosis, 
typhoid fever, syphilis, or trauma He considers the condition to be 
related to Koehler’s disease of the scaphoid and to other similar diseases, 
and proposes the name “vertebra plana ” 

Clinical Importance of the Os Ttbiale Externum or Accessory Tarsal 
Scaphoid — Calling attention to the clinical importance of the os tibiale 
externum or accessory scaphoid, Sever stated that this condition mar 
be of medicolegal significance, espeaally following trauma, because of 
the possibility of its being mistaken for a fracture It is generally 
associated with badl}' pronated and relaxed feet which are particularly 

10 Brandes, M Munchen med Wchnschr 74 1830, 1927 

11 Zur Verth Ztschr f orthop Chir 48 70, 1927 

12 Se\er, J W Clinical Importance of Os Tibiale Externum or Accessory 
Tarsal Scaphoid, J A A 89 359 (July 30) 1927 
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resistant to corrective treatment He has reached the point of view tli.it 
in such cases when the feet are persistently painful, operative treatment 
IS necessary The operation consists of an arthrodesis of the astragalo- 
scaphoid joint, with removal of the accessory scaphoid and shortening 
of the tendon of the tibialis posterior muscle 

NUTRITIONAL DISEASES 

The chemical changes found in nckets have been discussed by 
Gamble,^^ who pomted out that the disease depends on a reduction, not 
onl\ of the calcium in the blood plasma, but also of phosphorus Since 
the calaum content is nearly stationary in ordinary rickets, the me-asure- 
ment of the phosphorus content of the blood plasma gives the degree of 
nckets In tetany the blood calaum is materially lo’vered Ihe dieUry 
smdies have showm that an unknown substance “D” is neccs^ar; to keep 
the calaum and phosphorus balance up to normal The =ame effect i- 
produced by sunlight This substance “D” is present m abundance in 
ced hver oil He pomted out that from a practical point or * le v th' 
important result of the recent studies of nckets has been the reOi-co-'' 
or the curame acuon of coc h 'er oil and Sunhght 




} p r I*'.!'*'- if:| I [(Ii'i-j - ii| ( III nnitiijulifj iqi ni u [ , 


\ 


■>![! >>l i[f[? incftiii ■'(It ([nd) ‘•notnoaji iqi p\. iiivo '•i 

■> iui>zili'>[d(*(lJ t[ ->[> '-timudui vs sq niuip' nuiuii 

vqnjfvj , j-vltrl s lo ijm nil \([ inisim i([ oj luu 

j^pjo III iitui jt t[i It itnjjin siu|-ir| iiji ptiuisj-i[)tni oi vjLssniti st ij 

ttijoni npIfKli ■>({02 -ntiuin isjtj IL’ JL^dcIi [p\\ ui^iiu 
1 - 1 -I'Hi s lu squ zit -ii[i in tjuit,!! tnppiis up [tninq \\i[tIo(li, 

JO tion''>l'-no'> [uipj')') JO 'tnnpn'i p'lj'ipisjjo-) -ijow osp vscKtpcl-) jo 
imi •iionipiio'i s,ijj 20 sttiojdtiivs njj iioiju*^i[fiiul s jo tjuji oip 

i\ 'I'liiiMuitiJiis tiiioioiiii (I Mil p-»i|(Iiiii mil put! i[oui\\ ciuoitIiii\‘; jo uoi''iii 
-tioi ss^p(lol| i luoji \uitn icoiiitp V p^n.')S3J mi")] 2 u aq {■njio') i([ o] 
st\oj(l iioissijdnii sttj imi JO j.H|m| \\ iiiitijo |ujni: Jioqj p'tp.xi'ins isjq 
oqw ■>jTiii')]\^ st'u n iiKi ‘vjuun’i i: ut'qi ojoiti joj paquiboj) puL uwouq 
^n^q ivi’ii siiioidtii \s ^l[ p svpTiu [rjivab oi sjnoq woj n luojj muj \^qj^ 
TJiii’ji’nldi ij inqj lo jojjoi iii s">\i[ luouucl oip luin ssaiunjipnb ipns 
qitw uo tuioT put. ;tDU3ioi\ qws {o ojv sq'tuim sqj^ iiaqui bi ii imqw q 
inrpj 01 JO pooj oqui o; 3[qi; oq jon ‘t'paw joj iinijnd aq; ‘{ Dsto ui 
')ldun\T joi si; ip”'' 5\' ‘^nonuijiioo isouqu aq oi sn Aiiiianbajj os 

jinaj \um \tqj V[icniu3\o qSnoqi ‘s'puni; aq; uaawiaq jpw aiu 
siiniiL’d aq 1 vouanbajj />uisr3jain ipiAV Anunsn ‘aiuii oi auiij 
uiojj pap’adaj aju s'pniu asaqp jajitap SiuavojS (pvissajSojcl si 
qaiqu ji a ui’ oi pajjaioj sniiuuij [cjaiiqiiin put; SuiiiiuoA ‘uasnuii 
qiiw paicioos'tG aauo lu ‘ssauizzip jo qaGiin luaioiv g qiiAv 
pazias Cpiappus si luaiiGcI aqx xaiduioa luoidiuAS pazuigoaaj paAv 
pur pauqap paw g SGq ascasip s ajaiuaj\[ ‘lujoj iGiisn sp uj 

pajaAas 

SI D\jau uoiipnc aqi uaipw qiisaj jou op siuoidiiKs jaqiQ ssaujcap 
aqj oi aaurijodiui icanaGjd lo a]iiq sppG a\jau aqi }0 iioipas ‘uonGjado 
aqi ajoiaq apis paiaap|G aqj uo ssaujcap iGioicpis s.Cgavig si ajaqi aaius 
puG ‘ajq 10 qsu ou isouqG qn\\ papuajiG si ij XpGiuGjaGJiui OAjau Xjoi 
-ipiiG aqi JO uoipos si iiiaiuiGajj aqi ‘papis X^paug asGasip spjaiuaj,\T 
}0 suioiduu's aqi ajna CjiuauGiiuad piAv aAaqaq j qaiqAv uoiiGjado 
lie lo sqnsaj aqi luasajd oi si uoiiGaumuuuoa siqi jo asodjud aq p 

auoivinva 

QK ‘AaiMVa 3 33X3VA\ 

^iN: 3 ivx\aai ao aoHiSK v qnv sisoxovia sii 

3SV3Sia S(333IN5I'V" 


9 maivax 


§661 ‘3Nnf 


9 J Hivm 0 y\ 


AH3DanS JO SaMHDHV 



1118 


ARCHIVES OF SURGERY 


Brockman also reported his observ^ations on three patients \\ ith the 
same condition There was tlie same association of late developing bone 
deformities with chronic nephritis He was able to obtain at autopsy a 
tibia and fibula from one of tlie patients for pathologic examination 
The chief descriptive points obtained from this study are as follows 
1 The shafts of the bones in renal rickets are straight, and the defonni- 
ties are due to separation and displacement of the epiphyses (It is not 
desirable to correct the deformities because of the danger of uremia 
and the tendency to recurrence ) 2 The red marrow is replaced by fat 
marrow 3 There is little bone fonnation 4 Active bone absorption 
by osteoclasts takes place in the neighborhood of the growth disks and 
also of the shaft 5 The absorbed bone is replaced by fibrous tissue 
6 The walls of the arteries in the medulla are thickened 7 An increase 
in the number of capillaries is observed in the region of the growth disk 

Osteitis Deformans — Van Hazet and Andrews made a study of 
osteitis deformans, or Paget’s disease, with careful chemical and 
laboratory examinations of a group of patients They recited briefly 
the history of the disease and the various theones concerning its etiology 
Their own studies yielded the following results 1 Chemical analysis 
of the blood and excreta showed tliat there was calcium retention 
despite a fall in the blood calcium 2 An unusually rapid rise in the 
rate of absorption of sugar was noted 3 The administration of 
epinephrine hydrochlonde caused a decrease in the blood calcium There 
was also a quick response of the blood pressure and a rapid return to 
normal From this fact they concluded that in Paget's disease there is a 
polyglandular disturbance of internal secretion resembling parathyroid 
disturbance They explained the pathologic picture as an increase in 
the permeability of the tissues entailing an inability of the osseous struc- 
ture to retain calcium and the entire condition as due to a hypersecretion 
of the parathyroid gland 

ANATOMIC STUDIES 

Symmetiy of the Bones in Fetal Life — Koenig and Kornfeld 
examined and measured the length of the bones in forty-two embryos 
and infants, and found that asymmetrical development of the bones, 
especially in respect to length, is common in fetal life, but generally dis- 
appears before or shortly after birth The left clavicle and the left 
scapula are generally longer than the right clavicle and right scapula 
The upper ribs on the left side also are usually longer The relations 
between the length of the long bones of one extremity and of the bones 
of the leg to the bones of the arm change constantly during fetal life 

16 Brockman, E P Bnt J Surg 14 634 (April) 1927 

17 Van Hazet, Willard, and Andrews, Edmund Surg Gynec Obst 45 54 
(July) 1927 

IS Koenig, K , and Kornfeld, W Ztschr f d ges Anat 82 657, 1927 
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Mechanics of the Patella — ^An investigation of the mechanics of the 
patella was reported by Moloney He reached the following conclu- 
sions The patella is not a lever, and the femoral condyles do not con- 
stitute an elhcient inclined plane The patella owes its efficiency to the 
fact that It increases the distance between tlie axis of rotation of the 
tibia and the line of direction of the force that pulls on the tibial tubercle 
by means of the patellar ligament 

Metatarsus Atavicus — Under the term “metatarsus atavicus” 
Morton descnbed the condition in which the first metatarsal bone is 
shorter than the second The symptoms simulate those of other metatar- 
sal disorders The diagnosis depends on the roentgenologic examination 

CHRONIC ARTHRITIS 

Sulphur Metabolism — Cawadias made a study of the sulphur 
balance in persons with arthritis deformans, employing a method 
originated by himself The study included observations on thiopexj 
(that special metabolic function of the organism through which the 
sulphur equilibnum is maintained), sulphur oxidation, and sulphur 
conjugation He found a deficient thiopexy and increase in sulphur 
catabolism Sulphur oxidation was not disturbed and sulphur con- 
jugation, in some cases, was increased He concluded that colloidal 
sulphur treatment may be of use in certain patients with arthritis 

Gastric Function — Miller and Smith -- made an investigation of 
gastric function by means of the test meal in a group of 250 patients 
with different types of chronic arthntis They found that the incidence 
of achlorhydria and hypochlorhydria m chronic arthritis was five times 
as great in their group of patients as in normal subjects Streptococci 
were isolated in 92 per cent of fecal cultures Both obser\ations, while 
abnormal, do not differ from those encountered m a wide \ariety of other 
diseases, and, therefore, the authors concluded that these are not primary 
etiologic factors, but that achlorhydria ma) allow more rea<l) multiplica- 
tion of bacteria m the bowel and ma} be an accessor\ factor 

Basal Metabolism — A careful stud} of the basal metabolism m 200 
patients wuth chronic arthritis w'as made b} Sw'aim and Spear The 
patients were divided according to the classification of Goldthwait, 
Painter, and Osgood They found that age, duration ot disease, and 
activity of the disease do not have an} effect on the metabolic rate In 
the atrophic and h}pertrophic tiqies the tendenc} has been toward a 
minus rate In some of the patients, treatment b\ tin roid extract w’as 
attended by an immediate further drop in the metabolic rate \s the 

19 Molonej, J C J Bone & Joint Surg 9 476 (Julj) 1927 

20 Morton, D J J Bone & Joint Surg 9 531 (Juhl 1927 

21 Cawadias, A P Lancet 1 1283 (June IS) 1927 

22 Milltr, S, and Smith, F B Quart J Med 20 271 ( Aiiril) 1927 

23 Suaim, L. T, and Spear, L il Boston MAST 197 350 (Sept 1) 
1927 
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tli.it characteristic of a lobule of h ' i ^ similar m all details to 

cM,ph.M„„e ,„,.er (figs 12 . , 3 . S>XT, 

he microscopic appearance of histologic i egression and'diLte- 



Kig 30 — Section of tissue from tumor and contiguous tissue shown in figure 
26 In lower lialf of section can be seen the typical microscopic pattern of 
hypertrophy and hyperplasia This tissue came from the tumor side The 
apparent capsule consists of compressed interlobular and intralobular septums 
between which atrophic acini can be observed In the upper portion of the section 
normal thyroid tissue can be seen Reduced from a magnification of X 56 


gration with cyst tonnation noted toward the center of the areas was 
characteristic in every respect of the involutional changes observed and 
described as occurring throughout the gland as a whole following arti- 
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national Congress of Otolog}^ in 1922, this theory was supported b} 
Nylen (Stockholm) and Quix (Utrecht) In refutation of this assump- 
tion It IS only necessary to say that Meniere’s disease is never seen when 
the intracranial pressure is really increased as m timiors of the posterior 
cranial fossa An increase of pressure around one auditory ner\ e, aside 
from being pure conjecture, is impossible because the cisterna lateralis 
which surrounds the auditory nerve is freely open in three directions In 
none of my operative series was there the slightest evidence of increased 
intracranial pressure, either local or general 

REPORT OF CASES 

Case 1 — History — A well nourished man, aged S3, was referred by Dr G H 
Barksdale, of Charleston, W Va , in September, 1924, because of vertigo, 
nausea, vomiting and buzzing in the left ear The symptom of the onset was 
a unilateral buzzing in the ear which began two and one-half years pre- 
viously Impairment in hearing was noticed at the same time and had pro- 
gressed gradually Two months before examination, a headache began in 
the morning, later in the day, the patient became ver> dizzy He went to 
bed, but the vertigo continued throughout the day There were severe nausea 
and persistent vomiting Everything seemed to move to the left He said 
that he believed he would have fallen to the left if he had not gone to bed 
Other attacks occurred but they did not last longer than a day Three days 
before admission he had the most severe attack which wakened him out of a 
sound sleep He saw objects moving to the left, and was greatly nauseated 
for five hours Numerous attempts to vomit were ineffectual A friend who 
saw him in this attack said that the temperature 'was 97 F and the pulse rate, 60 
For the past few months he had had a little headache over the occiput The 
headaches were never severe, but were much worse during the attacks Ringing 
in the left ear had been present since the onset of the condition It was more 
intense during an attack There had never been infection of the middle ear 
or mastoid 

Yeurologic and Physical Evamiiiatioii — With the exception of a questionable 
positive Romberg test (with tendency to fall to the left) and the disturbance 
referable to the eighth nerve, the results of the neurologic examination were 
negative The patient had a bradycardia (60) during an attack The Wasser- 
mann reaction of blood was negative According to the tests the hearing in the 
left ear was moderately impaired, a watch tick was not audible C 64 was not 
heard in the left ear , C 128 was heard only one fourth of normal time C 1024 and 
C 2048 were not greatly changed Bone conduction was greater than air 
conduction 

Vestibular tests showed that spontaneous nystagmus was not present There 
was a normal response to caloric stimulation of both ears, but the left car 
(affected side) was more quickly induced than the right 

Operation — The left eighth nerve was divided intracraniallj under local 
anesthesia The patient did not experience anj sensation when the auditor} 
nerve was dissected and divided The postoperative course was unevtntlul 

Three and a half vears after the operation, the patient was in perfect health 
and has been activel} at work for the past three >ear5 He has never had 
the slightest suggestion ot an attack since the operation 
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Case 2 — History — A well nourished woman, aged 54 was reterred to me b\ 
Dr Julian Chisolm, on Xo\ 10, 1924 For three or four rears the patient had 
had occasional attacks of dizziness and vomiting At first thej were not se\erc 
One jear before admission, slie had a set ere attack associatexl with ringing m tiie 
left ear and some impairment of hearing m the lett car She was conlined to bed 
for four dajs and found that she was much more comiortable when l>ing on the 
left side Two months later, an e\en more set ere attack prostrated her It was 
like the preceding one, except that there was pain in the left occipital region and 
occasional tingling and numbness of both hands There were also zigzag dashes 
of light For the past three months before consulting me tiiere had been a con- 
stant tinnitus in the left ear, some unsteadiness of gait and a constant dull ache 
in the region of the left mastoid There was no Instore of otitis media 





; ^Foramen "x 
^ Madnutn'*^ 
' 0 1 


V . 


# * 


Fig 1 — Operatue approach to region oi llie eighth iier\e The ner\e e m le 
divided either with a blade at right angle-, to a long sliut or with i >ni ill pur 
ut scissors 


LxdininaUon — Tlii. results ot the plusical exiimiiitiou md the \\ I's^^rn u u 
re iclioii OI bleiod were negative The results ot the iietiroli ^le exanuuit' a v.efe 
negaiive, exeept lor ehiiiges referable to tile auditorv ntrvi 

1 he hianng test reveiUd total ikiiiuss m ilie hit e ir the <, ir i ts 

norm li 

rile (.alone lest did not show an resjM.n l lu irr an us < t tl e leii e ir tie 
ri^Iu v\ Is norneil 

ttfi Ill'll')! — file kit aidiK rv nine was -tei i i ed 1 tr iera'ii ill. . i \ . 12 

1924, ui dvr ether aiv-tlusii file pitiein \v is dneb tr„id iri a t’ e ' j 'al 'i i 
d i\ s 1 itvr 

■^be his Hit hu! am at leks -niee sje’^atu l X’ v vsl,i'il's o' a il'j 
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the ejes, this sensation has been present tor more than t\\ent}-fi\e jears Some- 
times there is a little dizziness \\ith the flashes of light (migraine’) 

Case 3— His/orj— An undernourished woman, aged 55, was reterred bj 
Dr Barker on Jan 11, 1927, because of IMemere’s disease She was exhausted 
from prolonged vomiting Her skin w’as sallow and pale Eighteen months before, 
she was suddenlj seized with dizziness, nausea and \omitmg The attack lasted 
all night The \omitmg was described as projectile She did not Ime anj fe\er, 
chills or pain She had never been well since the onset of the condition Six 
W'eeks later, she had another attack precisclj like the first 

The interval between attacks graduallj lessened, until the patient was admitted 
to the hospital Each attack lasted one or two days Onlj hypodermic injections 
of morphine gave any relief Six months before coming to the hospital, siie had 
a prolonged attack during wdiich slie did not take tood for file weeks A diagnosis 
of gallstones had been made m her home town, and tlie gallbladder Ind been 
drained Gallstones had not been present The appendix had also been remoied 
at the operation Her attacks of dizziness, nausea and \omitmg persisted as 
before, though possibly with some moderation Fi\e w’eeks before admission her 
most se\ ere attack began and still persisted Since the attack began, she had had 
scarcely any food She said she felt as it she were going round, first one way, 
tlien another The attacks were not brought on by change of position, but during 
an attack she could not he on either side Sudden mo\ements of the head then 
intensified the attack There had been a gradually progressive loss of htaring m 
the right ear smce the onset of the present illness At the time of consuititioii, 
she could hear but little on the right side There was also a continuil ringing in 
this ear wdnch became much worse during attacks Recentlj, there had been 
some ringing in the left ear An occasional slight pain was experienced in the 
right ear There had never been an infection of either ear or mastoid Nothing 
m her past history appeared to have any bearing on her condition An attack of 
rheumatism, localized to tlie right hip, was noted thirtj-five jears before During 
the menopause, two or three year previoush, cjinosis of the fingers had been 
noted She had always been nervous Smce her trouble began (eiglitecn months 
before), she lost 26 pomids (118 Kg ) 

Eiamwatioii — ^The patient was m Dr Barker's medical service for one month 
There w'ere few days during this time when tlie dizziness, nausea and \omiting 
w'ere not present The vomiting was often projectile During most of this tmit 
she could retain nothing bj mouth and was guen fluids by rectal, subcutaneous 
and intraienous methods 

Except for the disturbed functions of the eighth ner\e, the results of the 
neurologic examinations w'ere entirely negatne 

Examinations of auditory and vestibular functions were made b> Dr Bajlor 
All tuning forks w'ere heard on the left side within normal limits On the right, 
there was marked shortening with all forks Vibrations of tuning fork C 128 
w ere barelj heard to C7 2(M8 

Irrigation of the right ear produced a rotarj njstagnius to the left, but no 
subjectne dizziness Irrigation of tlie left ear caused a rotarv nystagmus to the 
right, but no subjective vertigo 

The audiometer test showed loss of hearing m the right car and of some of 
the higli tones in the left ear The vestibular function was not abnormal 

The Wassermann reaction ot the blood was negative The blood pressure was 
110 systolic and 70 diastolic 

Operation — On Jan 11, 1927, intracranial division of the right auditory nervL 
was periormcd under local anesthesia The patient was not conscious of anv 
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sensation either when the auditorj ner\e was being liberated or when it \sa> beine: 
divided The postoperatne course was une\entful 

rourtecn months after the operation, there had not been the slightest eMdeiice 
of an attack She had regained her original weight and more and was well 
Case 4 — History — A large robust man, aged 47, was reterred m Vpril, 1927 
bv Dr F C Schreibcr of Washington One jear beiore, the patient had lelt 
dizzy when he awoke and raised his head He \omited, but was not nauseated 
He was bedfast for three days He felt dizzy e\ery time he mo\ed his head 
and \omited nearly as often It w'as three w'eeks before the dizziness entireK dis- 
appeared Four months later, he had another attack exactlj like the first but 
this lasted onlj a W'eek Seven months before, tinnitus and deainess developed 
in the left ear, both appeared suddenlj during an attack of dizziness and vomiting 
The attacks of dizziness were not associated with moving objects Headaches 
were not present The patient reeled and staggered when walking during an 
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Operation In March, 1927, the left acoustic nerve was divided intracraiiially 
under local anesthesia Thorough exploration of the cerebellopontile angle did 
not disclose a tumor The entire intracranial course of the eighth nerve was in 
full view Later, the symptoms did not clear up, and it was found by caloric tests 
that vestibular function was still present, though there was total deafness 
Apparently, in an effort to avoid the facial nerve, the vestibular division of the 
nerve had not been divided Two weeks later, the wound was reopened and this 
branch sectioned The facial nerve was also injured despite caution This was 
the only injury to the facial nerve in the series It was later corrected bj a 
spinofacial anastomosis 

The patient had not had attacks of dizziness and vomiting one jear after the 
operation, but it is only fair to recall that for seven months prior to the operation 
he had had no attacks After the operation he still complained of the constant 
dizziness which he described as lightheadedness and which was also present before 
operation This steadily diminished after operation, until it was barely noticeable 
The patient insisted that this dizziness was always worse in damp weather It 
did not seem probable that it was caused by the disturbance of the eighth ner\e, 
tor It was unaffected by its section and seemed entirely independent of the 
attacks 

Case S — History — A well nourished man, aged 33, was referred to the 
hospital m June, 1927, because of dizziness Two years before, he had suddenly 
become dizzy while at work He continued at work but after an hour it was 
necessary to stop A month later, a similar attack of dizziness had occurred 
while he was at work, and it had lasted all day Nausea or vomiting were not 
associated with the attack Objects always rotated from right to left, i e, toward 
the deaf ear During an attack he could not he on the affected side, the dizziness 
was less when he was lying on the opposite side At first the attacks recurred 
about every month, but there had been one free interval of seven months During 
the past year there had rarely been an interval of longer than a week between 
attacks In an effort to obtain relief, the nasal sinuses had been operated on, and 
the gallbladder had been drained There were some left-sided headaches from 
the beginning, but they were always more intense just before an attack A year 
and a half before admission, loss of hearing was noticed in the left ear , it had 
steadily progressed Buzzing and ringing in the left ear had been present con- 
stantly for about the same length of time 

Exainmation— The results of the physical and neurologic examinations were 
negative, except for tests of hearing and vestibular function The audiometer test 
showed a 58 per cent loss of hearing m the affected (left) ear and 27 per cent in 
the right ear In the vestibular tests, caloric irrigations to the left ear did not gne 
anj response , thej were normal to the right ear 

Operation— On June, 1927, under ether anesthesia, the left auditory nerve was 
sectioned at the internal auditory meatus The patient had an une\entful rccovcrj 

Ten months after the operation, there were no signs of recurrence of the 
attacks There was occasional tinnitus 

Casf 6— History highly ner\ous, w'ell nourished woman, aged 54, was 
referred b> Dr P S Sisco of Baltimore For six years she was subject to violent 
dizzj spells which came on without w'arning and were accompanied by nausea 
and \omitmg The duration of the attacks varied from a tew' minutes to eight 
hours During the attack she was atraid to move, for an> change of position 
exaggerated her svmptoms Her hrst attack had occurred when slie awoke from 
a sound sleep Objects moved from left to right, i e, avvaj from the lesion Tne 
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attacks a\eragcd two or three a month Vomiting was persistent and exhausting 
There was also a distressing desire to micturate and detccate and since she la\ 
motionless to reduce the dizziness as much as possible she had to remain on the 
bedpan throughout the attack After a seizure she lell asleep, and on awakening 
felt well again The attacks had greatlj increased m irequencx until she had 
sc\eral each da> V gradual loss ot hearing in the Ictt ear had occurred until she 
thought she w'as totallj deaf on that side The other ear had not been alTected 
She said that for about a jear she staggered like a drunken jKrson but witiuuit 
a defiiiite tcndenc> to fall to either side During the past month ^he hid lelt 
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The results of the neurologic examination were negative, with the exception of 
the changes referable to the eighth nerve 

The hearing test showed a 70 per cent loss of hearing in the left ear and 30 
per cent m the right 

The left ear did not show any response to the caloric test, the right ear was 
normal 

Operation —On Aug 16, 1927, the left eighth nerve was divided under ether 
anesthesia 

The patient left the hospital ten days later Eight months after the operation, 
she was well and had had no sign of her old attacks Only an occasional trace 
of tinnitus remained 

Case 7 —History— A woman, aged 35, was referred by Dr T P Sprunt of 
Baltimore in April, 1927, because of attacks of dizziness Ten years before a 
thyroidectomy had been performed by Professor Halsted because of marked 
symptoms of exophthalmic goiter She had never been in robust health since the 
operation, but she had continued to work steadily and had not had any serious 
illness 

She dated the onset of her condition to a sudden attack of dizziness fifteen 
months before when she was about to leave home She had a violent sensation of 
turning to the right Shortly afterward she was nauseated and vomited The 
attack wore off during the day Since then, similar attacks had occurred rather 
frequently, until she had them about every two or three weeks The dizziness 
never caused her to reel or fall, but there was the sensation that she was rotating 
to the right, i e , away from the lesion The symptoms were accentuated when 
she lay on the left side As long as she kept still and kept her eyes closed, she 
was much better Between the attacks she was free from any disturbance Since 
the beginning of her dizzmess, the hearing in the left ear had been impaired This 
had been progressive Tinnitus was present almost constantly throughout her 
illness, but was worse, perhaps, at the time of the attacks Her past history did 
not shed any light on the cause of her illness She had never had otitis media 
or mastoiditis The blood pressure was 128 systolic and 82 diastolic The 
Wassermann reaction of the blood was negative. 

Eianiiiiatioii — The results of the physical and neurologic examinations were 
negative, with the exception of the local alteration in the function of the acoustic 
nerve 

The audiometer test showed a 56 per cent loss of hearing m the left car , the 
right was normal The caloric tests showed a normal response in both ears 

Operation — The left auditory nerve was divided intracranially under local 
anesthesia When the acoustic nerve was bemg manipulated and divided, the 
patient complained of the same sensation of rotation and of nausea as during an 
attack It promptly disappeared when the nerve was severed The postoperative 
recovery was uneventful 

One year after the operation, the patient had not had any sign of her former 
attacks For several months, she had had a feeling of dizziness and uncertainty 
when walking and w'as hesitant about crossing the street This has now disap- 
peared almost entirelj The noises in tlie ear persist as before They have 
become less noticeable as she pa>s less attention to them It is my impression 
that the tinnitus is neurogenic 

Case 8 — Histori — A. w'cll nourished woman, aged 32, was referred from the 
medical dispensarj Fne ^ears belore she was suddenly seized with a severe 
attack ot dizziness accompanied by severe nausea and vomiting She felt as 




DA\WY—M£.NlkRE’S DISt ISL 


1137 


thougli slie were ‘ lalliDg lorwarcl or backward,” and it wa^ nccca^arj lor her to 
liold on to something to keep from falling The ne\t attack occurred three weelo 
later Since then, the attacks had recurred with increasing seetritj and greater ire- 
(iutnc>, until they a\craged about two or three a week The attacks occurrexi 
without apparent cause and were not induced bj mo\ements ot the head or bod> , 
thej often occurred w’hen the patient w'as sitting or recumbent Objects inovexl 
before her but with indefinite direction, thej seemed to wliirl m a general con- 
fusion Three >cars later, she first noticed that the hearing in the lett ear was 
impaired, this progressed until she was practicallj deat m that ear Tiierc was 
no tinnitus Recently, there were some dull frontal headaches, but then were not 
important She said that occasionally, during the most severe attacks, she 
thought that she lost consciousness, momentarily, and that she had a teiideiiev 
to stagger to the right during the dizzy attacks, during the iree intervals, the 
gait was normal Later a new feature was added to the attacks, in that there was 
a ‘queer feeling” in the head just before the attack began SIic took this as a 
warning signal to he down promptly There was no history of otitis media or 
mastoiditis and no known cause for her distress 

Lxanunaliou — The results of the piiysical and neurologic examination were 
negative except for the local condition 

The hearing tests showed a marked reduction of hearing lor all tones in the 
left ear Air conduction was greater than bone conduction Hearing on the right 
side was essentially normal, there was about 65 per cent loss of hearing on the 
left by the audiometer test and 18 per cent on the rigid 

In the caloric tests, irrigation of the left (affcctcxl) e ir with ne w der eaused 
rotary nystagmus The response ot the right car was more active 

Dr Crowe had observed this patient for more than a vear, and had nude 
several audiometer examinations The tests showed a steadv increase in deiiness 

Op<.n!lioit — The left auditory nerve was divided ndricraniallv under ether 
anesthesia The postoperative course was uncveidiul Tour months alter the 
ojieration, there had been no suggestion ot an attack It is vvorthv oi note th u 
one year before the operation, the eighth nerve was exjilored and m mom iloiis 
•irlcry lying on the nerve was “clipped” V uml deral decomjiresMon rtsiilted 
Vo improvement followed 

Cvsh 9 — //ir/ory — A greatly undernourished woinm aged 47, w i-. reiernd 
hv Dr J Heyward Gibbcs of Columbia, S C , on Jan 2 Five \i irs beii rt, 

sill w IS suddenlv seized with an ittack of di/ziiiess while w tikiiig She did not 
1 dl, but probablv would have done so il she hid nut sat I'u vii ''he . is 
iiaiisiated and vomited Since then similar attacks, lasting iroiii thru to live 
hours, hid occurred every lew weeks but not mireiiuenllv ihev 1 id iniTrid 
everv two or three (lavs Viler m my spell-- she reiiumed verv wial lor cird 
di\s It times It would require two weeks to reeuperite Duriii^ tie Ulu 

evirvthmg sieiiied to he turimu, around in-in right to lelt i i , tu vard il i iiKi! d 

side Shi' eonhl he eotuionahh onK on the leak ui her hiatl Ti rre o < c 
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head In other words, the real difference, if any, between the dizziness 
in the attacks of Meniere’s and that of tumors in the cerebellum and 
brain stem, need not be great, for one type of dizziness can seemmglv 
merge into the other and either may be induced by the same lesion 

OTHER TYPES OF DIZZINESS FROM KNOWN LESIONS 

In order to compare the dizziness during an attack of Meniere’s 
disease with that associated with other known lesions of tlie brain, and 
to determine if possible the significance of differing kinds of dizziness, 
the analysis m table 2 has been made 

It will be seen that seven of these lesions are located in the posterior 
cranial fossa, only one was found in the right temporal and occipital 
lobes It was formerly m}'- impression that if severe dizziness, nausea 
and vomiting are induced or greatly accentuated when the position of the 
head is changed, or if the patient is practically unable to he with the head 
m certain positions, the lesion, whatever its character, is probably located 
m the posterior cranial fossa The fact that tins is not absolutely true 
IS shown by case 8 in which the lesion is exclusively cerebral, but there 
IS no doubt that tumors and other lesions m this general region produce 
dizziness as a symptom much more profoundly and m much more dis- 
tressing form than tumors located in the cerebral hemisphere 

I had hoped that such a striking symptom as the inability to he on 
one side without starting dizziness or without making it worse and the 
relative or complete immunity from dizziness by lying on the other side 
might prove to be a valuable localizing sign, or at least indicate the side 
of the lesion But this does not appear to be true From the patients in 
whom this character of the dizziness has been analyzed and checked with 
the stnctly unilateral lesions, it will be seen that three could he with 
comfort on the side of the lesion but could not lie on the contralateral 
side, and five (one cerebral) could lie in comfort on the contralateral 
but not on the ipsolateral side One must, therefore, conclude that this 
symptom has no importance in deciding the side of the lesion I believe, 
honeier, that this type of dizziness is a most important indication that 
an organic lesion — a tumor or inflammatory process — does exist in or 
on the cerebellum or brain stem and possibly certain parts of the cerebral 
hemispheres Dizziness does not seem to be difTerent whether tumors 
are within or without the brain stem and cerebellum When dizziness is 
present, there does not appear to be any special feature to differentiate 
that m Meniere’s disease from the dizziness associated -with tumors of 
the cerebellum and brain stem, or perhaps of the cerebral hemisphere 
In an} of these conditions objects or even the person may more, and in 
either case change m position of the head may increase the dizziness On 
the whole the dizziness, nausea and romiting are much more fulminating 
and profound in Meniere s disease Moreor er, Meniere’s is character- 
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whistle It was always worse after a dizzy attacL She did not think that the 
hearing was worse after the spells Headaches did not occur She had not liad 
otitis media 

Exammation — The results of the physical examination were negative The 
Wassermann reaction of the blood was negative 

The neurologic examination showed the following positue s>mptoms The 
left corneal reflex was greatly diminished, the Romberg sign was positive, the 
patient falling to the left Left facial weakness (but doubtful) was suggested 
by the fact that blinking seemed a little tardy There was no ataxia or adiadoko- 
kmesis The eyegrounds w'ere normal 

The audiometer test showed 90 per cent deafness in the left ear Bone con- 
duction was absent for tuning forks 128 to 512 Hearing in the right ear was 
normal Weber’s test referred to the right ear 

The caloric test did not show any subjective or objective response w'hate\cr on 
the left, the right ear was normal 

The absence of response to caloric stimulation, the positive Romberg sign and 
the diminished corneal reflex made me entertain the diagnosis of a cerebello- 
pontile tumor, though the character of the attacks seemed more like Meniere’s 
disease 

Operation — Cerebellar exploration was performed on Jan 4, 1928 There was 
no tumor in the cerebellopontile angle The auditory nerv'e was clearly visible 
from the pons to the internal auditory meatus There was no sign of pressure 
in the posterior cranial fossa The auditory nerve was divided 

The patient made an uneventful recovery and was discharged two weeks after 
the operation There have been no attacks to date (three months after operation) 
The patient wrote that she was in better health than for many years Occasional 
tinnitus occurred 

SYMPTOMS AND DIAGNOSIS OF MENIERE's DISEASE 

There has not been the semblance of an attack since operation in any 
of the nine cases There was reason to question the cure by the opera- 
tion in only one case (2) This patient is the only one of the nine who 
had total loss of both vestibular and auditory function (at least to our 
tests) at the time of the operation It is, therefore, open to question why 
she had attacks if the neix^e was totally out of commission We are 
thrown on tAvo possible explanations (1) that some slight nerve func- 
tion might still have been present and have evaded the tests, or (2) that 
since the last attack before operation the deafness had become complete, 
and if this were true, the cure should and might rvell have been spon- 
taneous and not dependent on surgical division of the nerve 

It maA be asked hoAv it can be certain the nine cases are Meniere’s 
disease The diagnosis Avas made on the objective symptoms of unilateral 
subtotal deafness, and m each instance, inspection of the entire intra- 
cranial course of the auditor} ner\e excluded a tumor or other localized 
space-occupATng lesion Perhaps the most important single diagnostic 
feature of Meniere’s disease is the sudden, fulminating onset of 
• attacks” A\ ithout a\ arning and a\ ithout recognizable inciting cause , and 
after the attack has subsided, the patient is again in perfect health Avith 
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the heanng never returns An artifiaal cleavage between the two 
branches of the nerve, if attempted, must, therefore, be made with the 
least possible trauma 

IS Meniere's disease ''aural" vertigo^ 

Grouping of symptoms into a syndrome without an underl}ang patho- 
logic basis always carnes much uncertainty and a burden of proof On 
the one hand, it is possible that the same symptoms may be attributable to 
different causes and on the other hand, different symptoms may have 
the same underlying cause It is difficult to know on the basis of what 
particular symptoms cases may be included or excluded from Meniere’s 
disease 

Apparently no case of Meniere’s disease in its chronic form has been 
subjected to careful patliologic studies after death This being true it is 
permissible to doubt that Meniere’s disease is really “aural vertigo ’’ 
There are certain data which at least make it probable that a lesion of 
the semiarcular canals is not the cause It cannot be reasoned tliat the 
lesion is primary in the semiarcular canals because movements of the 
head stimulate dizziness The examples, par excellence, that dizziness 
need not be from this source are given in the cases of dizziness due to 
verified tumors of the brain and allied lesions in the cases already 
reported In these cases changes in posture induce dizziness and here the 
semiarcular canals are known not to be involved Probably stimulation 
of the semicircular canals induces the dizziness, but the source of the 
stimulus is elsewhere It is known to be at a distance and m the nervous 
pathways, i e , the cerebellum, brain stem and auditory nerves These 
pathways together with the internal ear form a system which when 
working properly controls equilibrium, and when disturbed induces 
dizziness That the semicircular canals do not harbor the primary lesion 
of Meniere’s disease is also strongly indicated by the fact that in one 
third of tlie cases reported in my senes there was no appreciable 
alteration of vestibular function as tested by the caloric reaction I have 
not felt justified in using other tests of presumed vestibular function, 
such as the rotation expenments, because of the patiait’s great dread of 
inducing attacks 

On the other hand, it may be reasoned that the cases of so-called 
pseudo-Meniere’s disease are precisely like those of tnie Meniere’s 
except that unilateral deafness is absent, and that in these cases the 
primary lesion is probably in the semicircular canals and not in the 
cochlea Against this argument is the absence of any change in 
the caloric reactions in the foregoing case Cases m which there is 
loss of vestibular function with cochlear function unimpaired have not 
yet been demonstrated Howe^e^ m the absence of positive objective 
evidence, the location of the offending lesion cannot be assumed 
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only a residual unilateral loss of hearing and jicrsiating iinniius It \\ill 
be seen from table 1 that while there are differenees in detail, the general 
character of the attacks is much the same Dizziness and unilateral 
tinnitus are the only two absolutely constant symjitoms m the ca^es oi 
this small series In one patient nausea and \omiting were absent in all 
attacks, and in another, the nausea and \omiting, though present m early 
attacks, later disappeared The character of the dizziness \aries 
Usually but not in\ariably objects rotate or whirl Olijects may •'eein to 
turn in one direction as m case 1, to the left, they may turn first one 
way then another (case 3), or m no definite direction (cases 7 and 9) 
In one case (7), the patient seemed to be turning to the riglit, and in 
another case (3), she seemed to re\ohe first one way then another It 
IS interesting to note that in three cases objects seemed to rotate toward 
the allectcd side and in two toward the opposite side 

During an attack, mo\enients of the head intensified the di/zmess in 
all cases In one case iiiercase of symptoms resulted from the niu\ement 
of the eyes so that the patient had to keep her eyes shut during the 
seizure Nearh all patients are at once forced to seek the reeiimbent 
|X)sition One patient dared not mo\e from the Hat ot her liaek or turn 
her head until the attaek had worn olt 3 wo other patients eould not 
he on either side and obtained relative freedom only when King on the 
back of the head One patient was not coiiseious of any dilTereiiee in 
svniptoms owing to position Without exception moveineiUs ot the 
lie.id or bodv failed to induce di//mess alter the .ittaek hail i)is«.«.if 
though one jiatieiit alwavs slejn on the ojijiosite side because slu ieire<l 
an oncoming attack 

1 innitus was uniforiiilv present and alwavs m the atteeted i ir in 
one ease (8), however, it did not appe.ir until five yeirs iftet the ijii^et 
of the attacks and even then was a minor svmptom Usinlly it ix-rsNt-. 
in the free interval between the itt.aeks \t tunes iinen''ine ition ot ilu 
tinnitus Seems to usher m an attaek and is wor'c during and iur stjuietinie 
ifter the seizure has passed d innmis is deseribed is i riiign g or buz org 
sens uiun In one cast, tinnitus did not develop until 'i\ munths iinr 
the first att lek and w.is svuehronous with dt iint" 

lltanng was dimiiiishtd m one e ir 111 tvtrv i. I't U'Udh to tla [•ant 
ot rendering the tar ahiio't ii-tltss tor prittu i! |.uino't> In ’■tttn' 
t isLs in which uuhoiiitttr itsls wtre nndt tht 'o^s oj U iru’g is 
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ized by attacks” and in the free inter^'al the patient is almost s3miptoin 
free , whereas from tumors a more or less chronic state of dizziness 
exists, or at least the patient remains in a potential dizzj^ state In true 
Meniere’s disease there is an associated loss of function of tlie auditor}^ 
nerve, and this does not obtain in tumors unless tins nerve is directl} 
compressed as was true in two of the foreging cases or in occasional 
cases of cerebellopontile tumors 

It IS in the cases of direct involvement of the auditory nerve b) 
tumors that the differential diagnosis from Meniere’s disease becomes 
more difficult In the later stages of a tumor’s growth there are other 
signs of pressure and of contiguous nerve involvement making the diag- 
nosis easy, but in the earlier stages these manifestations are absent In 
neither of the two cases just mentioned were tliere signs of pressure or 
of implication of other cranial nerves On the other hand, in one of the 
reported cases of Meniere’s there was a positive Romberg sign and a 
diminished corneal reflex, both presumptive signs of a tumor, but a 
tumor was not present In another case there was a positive Babinski 
sign and ankle clonus on the side of the deafness, but seemingly neither 
was significant One of the important features of the operation here 
described is tliat a tumor if present will be disclosed and if not present 
the only alternate diagnosis would seem to be Meniere’s disease, and 
for this section of the eighth nerv^e is the rational treatment 

At times one is confronted by Meniere’s disease affecting the only 
good ear A case in point was seen by me several months ago and was 
recently explored There was some variation from the usual story of 
Meniere’s disease m that the heanng varied greatly from time to time, 
often suddenly and without apparent explanation On the chance that a 
gross lesion might account for this phase of the s}Tnptoms — the basilar 
aneurj^sm heretofore referred to gave a similar story and was in fact the 
only case of either series with such variation in hearing — the ner^^e was 
explored but there was no tumor Since it did not seem justifiable to 
sacrifice his hearing, the auditor}’^ nerve was not divided 

In one of the patients from this series, the vestibular and cochlear 
branches of tlie auditor)^ nerve were separate and distinct, such an 
anatomic Aariation Avould lend itself to division of the vestibular nerv'c 
V ithout injuring the cochlear nerv'e and the hearing Even when the two 
branches are inseparable, an artificial though necessarily inaccurate 
division should easih be possible with preservation of at least the major 
part of the cochlear branch Such a procedure was contemplated but 
was not earned out in the patient w'ho w^as deaf in the other ear Per- 
haps it ma>^ } et be ad^ isable though there is no precedent on w'hich a 
cure could be assured Other experiences ha\e showm how sensitive 
the auditon neixe is to trauma and even though the injun, seems slight, 
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scptuins, forming the (appaicnt) capsule, could often be seen small 
gioups or clusters of acini which in the majorit} of instances \\ere 
of the noimal structure, but which not infrequentlj presented the histo- 
logic appe.iiance of h\pertioph 3 and hyperplasia (figs 22, 23, 26, 29 
30, 31 and 32) Whether these areas were tongue-like dnerticnla from 
the mam area of Inpcrtiopln and hyperplasia, oi whether the) were 
the hcgmnmg of another lobule, was not determined Ihese islands of 
jiaienclnma demonstrated the possibility that a capsule might result 
from tompicssion of tlic thyroid tissue and stroma surrounding these 
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On the other hand, since in six of nine cases of true i\Ieniere’s disease 
there is loss of both vestibular and cochlear functions, it seems more 
reasonable to expect the lesion — in these cases at least — to be primary in 
the nerve itself rather than in the peripheral end-organs Given the 
objective evidence of unilateral deafness without vestibular alteiation, 
there are only two possible sources of the offending lesion, namely, the 
cochlear nerve or the cochlear end-organ For practical purposes, the 
exact location does not matter Section of the acoustic nerve should 
produce the same result in either point of origin It is not improbable that 
tlie character and location of the cause may not always be the same 

COMPARISON or Meniere's disease with tic douloureux 

AND epilepsy 

In the symptomatic expression of Meniere’s disease one is strongly 
reminded of other human ills, such as trigeminal neuralgia, glossopharyn- 
geal neuralgia, and possibly of epilepsy In all there is the same 
periodicity of attacks, coming on without warning and without apparent 
cause — all suggesting lesions of nerves or of nerve tracts or systems In 
cases of neuralgia, the symptoms remain confined to the domain of the 
affected nerve, but m epilepsy whole systems, i e , those controlling con- 
sciousness, motor and sensory function, speech, taste and others, may be 
and usually are involved by the spread of the stimulus It has been 
learned from experiments on animals that any cerebral detect is a 
potential source of epilepsy , that although the cells of tlie motor cortex 
are responsible for the remarkable phenomenon of clonic convulsions, 
lesions of the connecting fibers even far removed from the motor cortex, 
may induce attacks of precisely the same general character as when the 
motor cortex is involved directly Are not Meniere’s attacks in reality 
like seizures of epilepsy (or of trigeminal or glossopharyngeal neuralgia) 
differing only in that a different and independent part of the nervous 
system is affected ^ In either case any defect m the nerve circuit is 
always a locus minoris resistentiae removing the inhibition which holds 
functions under control and permitting their explosion as it were It 
may be asked whether such a comparison of Meniere’s disease with 
epilepsy is justified because in the former there is always a progressive 
objective loss of function (hearing) In cases of epilepsy there may or 
may not be progressing loss of function , the actual result depending on 
the character of the underlying cause, but regardless of the kind of 
lesion the expression of the convulsion is just the same The same is 
true of trigeminal or glossopharyngeal neuralgia The characteristic 
ticlike pain is precisely the same whether a tumor is the offending cause 
or whether the cause escapes the present inadequate tests 

It IS useless to speculate further concerning the character of the 
lesion causing Meniere’s disease, or its precise location within the limits 
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just defined Frankl-Hochwart mentioned leukemia, syphilis, rheuma- 
tism and trauma as predisposing causes and reported cases to support 
this statement Recently I saw a patient (not included m this report) 
afflicted with Meniere’s disease and with proved syphilis of the nervous 
system In none of the nine cases in this report has there been any of 
the predisposing causes mentioned by Frankl-Hochwart The uniform 
absence of a historv of otitis media or of mastoid infection, or of a posi- 
tive Wassermann reaction from the blood is worthy of note 

It would seem that the treatment in cases of true Meniere’s disease 
by section of the eighth nerve has precisely the same rationale as section 
of the sensory root of the trigeminal or glossopharyngeal nerves m tic 
douloureux If the attacks begin either in the eighth nerve or in the 
cochlea — and the}'^ begin in one or the other — and if the lesion is strictly 
unilateral, impulses can no longer be transmitted after section of the 
ner\e It is then hardly conceivable that future attacks are possible 
after section of the eighth nerve Moreover, since section of the nerve 
IS central to the ganglionic cells m the semicircular canals and cochlea, 
regrowth of the nerve and recurrence of the attacks should be precluded 
If these impressions and deductions are correct, section of the eighth 
nerve should serve as a therapeutic test of Meniere’s disease just as 
section of the trigeminal sensory root or of the glossopharyngeal nerve 
are tests for tic douloureux of these nerves 

SUMMARY AND CONCLUSIONS 

1 Intracranial section of the affected eighth nerve is suggested as a 
cure for Meniere’s disease This operation has been performed on nine 
patients, none of whom has had a subsequent attack The elapsed time 
since operation varies from three months to three and one-half years 

2 The operation should be attended by no mortality and with no after- 
effects, since the patients are practically deaf in the affected ear before 
operation 

3 Although the series of cases is small, the results suggest that sec- 
tion of the acoustic nerve should stop Meniere’s attacks just as absolutely 
as intracranial section of the glossopharyngeal nerve or of the sensor} 
root of the trigeminus stops the attacks of tic douloureux in these two 
nerves 

4 The symptoms and signs of Meniere’s disease are analyzed 
The dizziness of Meniere’s and pseudo-lMeniere’s diseases are compared 
with that of other known lesions — tumors, inflammations and aneurysms 
— m the cerebellum and brain stem 

5 There appear to be reasons to doubt that the cause of Meniere’s 
disease is primary m the semicircular canals A primary lesion of the 
acoustic nerve seems a more probable primarj' source of the attacks 
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EXPERIMENTAL STUDIES ON DENERVATED LUNGS* 


RENE FONTAINE, MD 

. AND 

LOUIS G HERRMANN, MD 

CLEVELAND 

There is no vital structure m the body that is so frequently the 
seat of disease as the lung , still the practical importance of the innerva- 
tion of this organ is not generally appreciated The complexity and 
often the contradictory evidence regarding this innervation have pre- 
vented the real facts from being disseminated even in medical schools 
Recent evidence, however, emphasizes the important role which the 
nerves that lead to the lung may play in clinical disorders Binger and 
his associates ^ have shown that the tachypnea which accompanies acute 
pulmonary disease in the absence of anoxemia is of nervous origin 
The cause of sudden death in cases of pulmonary embolism and fol- 
lowing thoracentesis, as well as the cause of bronchial asthma and 
allied conditions, may also be nervous in origin It has also been 
suggested that postoperative massive atelectasis (collapse) of the lungs 
may, in part, be due to a disturbed innervation Our interest in this 
matter arose from the hope that following experimental alterations 
in the nerves that lead to the lungs we might be able to reproduce the 
latter condition Our studies deal with the possibility of complete 
denervation of the lungs, the methods used to produce partial denerva- 
tion of one lung and the changes m the physiology of respiration that 
were produced by such denervation Before entering into the details 
of this study, it seems wise to outline briefly the anatomy and the 
histology of the nerves to the lungs 

MACROSCOPIC ANATOMY OF THE NERVES TO THE LUNGS 

In man, the bronchi and the lungs receive their innervation from 
the plexuses of nerves which surround the bronchi m the region of 
from the vagal nerves and the cervical sympathetic trunk of the cor- 
the hilum of each lung (fig 1) These plexuses are made up of fibers 
responding side, schematically, they may be divided into two main 
plexuses called the anterior and the posterior pulmonary plexuses It 

^From the Laboratory of Surgical Research of the Western Reserve Uni- 
versity School of Medicine and the Lakeside Hospital 

1 Binger, C A , Boyd, D, and Moore, R L The Effect of Multiple 
Emboli of the Capillaries and Arterioles of One Lung, J Exper Med 45 
643, 1927 
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has been shown that there is a rich anastomosis between the fibers of 
the plexuses on the same side as well as between the fibers from the 
corresponding group on the opposite side 

The Blanches of the Vqqi that Lead to the Luugs — ^The majority 
of the fibers from the vagi come from the intrathoracic portion of 
that nerve, while only a few come from the inferior cardiac and 
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Fig 1— The course and branches of the left vagus nerve in the thoracic 
and abdominal cavities of man (from Spalteholz Atlas, ed 4) 


recurrent laryngeal nerves The branches from the latter nerves, how- 
ever, vary greatly in number and in size From a gross anatomic 
standpoint, the fibers from the vagal nerves are much more numerous 
than those from the sympathetic trunks Ho\elacque,' in his recent 

2 Ho\clacque, A Anatomic des nerfs craniens et rachidicns et du sjsteme 
grand simpatbique chez I’homme, Pans, Doin, 1927, ^ol 1, p 232 
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book, stated that each vagus sends the following branches to the lungs 
and bronchi 

1 The tracheal branches which form a plexus that surrounds the 
trachea and both primary bronchi 

2 The anterior pulmonary branches which arise from a small 
branch of each vagus in its intrathoracic suprabronchial course The 
end branches of these nerves enter the hilum of the lungs on die 
anterior side of the pulmonary vessels Taft ^ stated that frequently 
the anterior pulmonary branches arise from the middle, but more 
constantly from the inferior cardiac nerves 

3 The bronchopulmonary nerves consist of from four to six 
branches from the mam trunk of each vagus The branches unite 
to form the anterior and the posterior pulmonary plexuses Some of 
these fibers enter the bronchial wall immediately, but the majority 
follow the posterior wall of the primary bronchi and enter the hilum 
of the corresponding lung At this point some of the fibers leave the 
bronchial wall and course between the visceral pleura and the pul- 
monary parenchyma for a considerable distance Other branches from 
the same plexuses follow the course of the pulmonary veins, and 
according to Cruveilhier,'^ frequently a small branch is found on the 
posterior side of the pulmonary arteries 

The Sympathetic Branches that Lead to the Lungs — There is a 
rich anastomosis between the sympathetic fibers and the fibers from 
the vagi so that many of the sympathetic fibers also enter into the 
formation of the pulmonary plexuses In general, however, the 
majority of the sympathetic fibers come from the inferior cervical 
ganglions and from the first four thoracic sympathetic ganglions In 
addition, there are a few fibers from the cardiac nerves which go to 
the lungs by way of the bronchi and a still smaller group of fibers that 
accompanies the bronchial arteries 

The Peripheral Ganglions — In 1840, Remak described the 
numerous separate ganglions which are interlaced between the fibers 
that make up the pulmonary plexuses Later Schiff,“ Kolhker,’' Toldt,® 
and Kandarazki ® showed that these ganglions vary greatly in size and m 
number, but they are always numerous along the bronchi neat the hilum 

3 Taft, cited by Hovelacque (footnote 2) 

4 Cruveilhier, cited by Hovelacque (footnote 2) 

5 Remak, R , Ztschr d Verhandl f Heilk , 1840 

6 Schiff Arch f Physiol Heilk 6 792, 1853 

7 KoUiker Arch f mikr Anat 2 320, 1854 

8 Toldt, Carl Lehrbuch der Gewebelehre mit vorzugsw eiscr Berucksichti- 
gung des mensdihchen Korpers, ed 3, Stuttgart, 1888 

9 Kandarazki, if Uebcr die Nerven der Rcspirationswege, Arcii f Anat 
u Entwcklngsgesch 1 11, 1881 
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of each lung They also showed that some of these ganglions are 
situated in the superficial layers of the tracheal and bronchial walls, 
while others are deeply embedded in the submucosa Izmajloff also 
described a fine network of nervous fibers in the submucosa of tlie 
bronchi which are in direct connection with these ganglions 
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man and in the various experimental animals, yet when we consider all 
animals in one group we find that there is more variation in the fibers 
from the sympathetic trunks than there is in the fibers from the vagi 
It has been only within recent years that the exact anatomy of Ifie 
nerves leading to the lungs of the various experimental ammals has 
been worked out Braeucker “ added much information to this subject 
by his work on dogs 

In the dog the nerve supply of the lungs is likewise derived from 
the vagi and from the cervical sympathetic trunks (figs 2 and 3) 
The fibers from the vagi reach the lung by two main routes, namely. 
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Fig 3 — Posterior view of the nerves from the tracheobronchial trunks in the 
dog (from Braeucker “) 


by the anterior bronchial nerves and by the postenor pulmonary 
nerves The former are branches of the inferior tracheal nerves 
which come from the vagi through the recurrent laryngeal nerves 
The postenor pulmonary nerves consist of from four to nine distinct 
fibers Three of these fibers are usually well developed and anse from 
each vagus at the inferior border of the primary bronchi The 
branches of the nerves surround the major bronchi and form the 
posterior pulmonary plexuses Scattered between the nerve fibers are 

11 Braeucker, W Die expenmentelle Erzungung des Broncbialasthmas und 
seme operative Beseitigung, A.rch t klin chir 13 7 463, 1925, ibid 139 
1. 1926 
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numerous ganglions of various sizes The anastomosis with the fibers 
from the opposite side takes place largely by way of the inferior 
tracheal nerves The majority ot the sympathetic fibers reach the 
lung by an indirect route Some of the sympathetic fibers are dis- 
tributed to the lungs through the subclavicular plexuses These 
plexuses are made up of fibers from the middle cervical and stellate 
ganglions, from the posterior branch of the ansa Vieussem and from 
the rami communicantes of the seventh ceivical and the first thoracic 
ganglions 

Other sympathetic fibers go to the lungs by way of the recurrent 
laryngeal and the inferior tracheal iien^es Part of these fibers come 
directly from the middle cervical ganglions, and part of them course 
through the inferior cardiac nerves The fibers from the recurrent 
laryngeal, the inferior tracheal and the inferior cardiac nerves are 
all grouped together to form the anterior pulmonary plexus, par- 
ticularly on the right side The inferior cardiac nerve on that side 
IS made up of two branches from the right vagosympathetic trunk, one 
branch from the recurrent laryngeal nerve, one from the anterior loop 
of the ansa Vieussem, one from the left middle cervical ganglion, one 
from the left recurrent laryngeal nerve, and one from the left vago- 
sympathetic trunk All these nerves have a rich anastomosis with 
both stellate ganglions and the upper thoracic rami communicantes of 
both sides 

On the left side, the aortic plexus sends numerous fibers to the 
pulmonary plexuses The aortic plexus is made up of fine branches 
from the upper thoracic rami communicantes of both sides (fig 4) 

In the dog, the general distribution of the peripheral ganglions in 
the walls of the trachea and the bronchi is essentially the same as we 
have already described for man, consequently, we shall omit the 
1 epetition 

In general, there are two groups of nerves which contribute to the 
innervation of the lungs The first group consists of fibers from the 
vagi which course through the bronchopulmonary and the lecurrent 

12 Braeucker,^ in his work on the dog, has shown that the ganglion which 
IS included in the common vagosympathetic trunk is in reality the middle cervical 
ganglion and should always be referred to by that name Many other investi- 
gators, however, refer to that ganglion as the inferior cervical ganglion We 
agree with Braeucker that the ganglion which receives the last cervical ramus 
communicans should be called the inferior cer\ical ganglion, and the ganglion 
which receives the first thoracic ramus communicans should be called the first 
thoracic sympathetic ganglion In man as well as in the dog, the real inferior 
cervical ganglion is usually fused with the first thoracic ganglion and it is this 
association that should be called the stellate ganglion For this reason the middle 
ganglion should alvvajs be called the middle cervical ganglion, in spite of the 
tact that it sometimes lies deep in the thorax, even as low as the second nb 
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laryngeal nerves The other group of fibers comes from the middle 
cervical and the stellate ganglions of the sympathetic trunks by way 
of the inferior cardiac nerves and by way of the ansa Vieusseni 
There are also several small branches which go directly from the 
thoracic ganglions to the lungs along the course of the bronchial 
arteries In the dog, the bronchopulmonary inner\ation comes from 
two major plexuses, namely, the anterior pulmonary plexuses and the 



Fig 4 — Diagram showing the origin of the various sjmpathetic ner\e fibers 
which go to the left lung of the dog 

posterior pulmonary plexuses The former are made up of branches 
from the inferior cardiac nerves together with the inferior tracheal 
branches of the vagus nerves The posterior pulmonar} plexuses 
contain only fibers from the vagi There is a rich anastomosis, how- 
ever, betw'een the twm plexuses as well as between these plexuses and 
the tracheal and pulmonary plexuses of the opposite side On the 
left side, the anterior pulmonary plexus receives fibers directh from 
the aortic plexus (fig 4) 
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COMMENT 

In a recent leview of all the cases of hyperthyroidism m the Johns 
lopkins Hospital, of which tlierc weic 710, together with 200 cases 
iroiii three other hospitals in Baltimore, The Church Home and Infir- 
niaiy, Tlie Union Menioiial Hospital and The Woman’s Hospital, hyper- 
tiojiliy and Inpcrplasia of the parenchyma of the thyroid gland were 
demonstrated in every case Hence, it can be stated definitely that, so 
far as our experience goes, the clinical syndrome, hyperthyroidism, has 
always been associated wnth hypertrophy and hyperplasia of the paren- 
ch 3 ma of the thyroid Moreorer, it was thought that tire microscopic 
appearance of the glands in these cases corresponded, as a rule, to the 
degree of hypcrtln roidism — the inoie se\ere the clinical syndrome, the 
greater w'as the amount and extent of the hypertiopliy and hyperplasia 
and rice rersa In 100 of these cases in w^hich the clinical course had 
been acute and fulmin.iting and in which neither artificial nor spon- 
taneous remissions had occuricd, there w'eie found on microscopic 
examination a diftiise hypei trophy and hyperplasia of the thyroid, but 
no cridcncc of inrolutional changes In seven cases in which the 
th}ioKl was examined before, during and following an artificial 
remission associated with iodine treatment, it w'as demonstrated that 
involutional changes occurred diffusely throughout the gland as a whole, 
but that in certain regions these had exceeded the average amount 
and had progressed to the formation of microscopic and even clinically 
palpable nodules w'hich presented the histologic ewdence of regression 
and even of disintegration These areas or nodules w^ere termed involu- 
tional bodies or areas of hypcnnvolution and occurred in 200 cases of 
exophthalmic goiter in wdiich the patients had undergone artificial remis- 
sions as a result of tiealment wuth iodine In fifty cases of severe 
hyperthyroidism — typical exophthalmic goitei — in which several spon- 
taneous remissions had occurred, the thyioid was nodular and irregular 


111 shape, and the patients gave the history of the nodules appearing iii 
the gland during a remission followung one of the exacerbations On 
histologic examination, these nodules w^ere composed of tissue similar in 
all respects to the involutional bodies or areas of histologic regression 
noted as developing during an artificial remission caused by iodine, and 
were involved in the present exacerbation just as was the remainder 
of the parenchyma of the gland as a whole It is, therefore, possible 
for hyperthyroidism associated with a smooth diffuse hypertrophy and 
hyperplasia of the thyroid to give rise to a nodular gland or goiter 
as a result of artificial or spontaneous remissions wnth an associated 
involution of the gland Thus, m cases of nodular goiter associated 
with hyperthyroidism in which the nodules showed the exact micro- 
scopic structure and appearance of these involutional bodies an m 
which the characteristic histologic changes— hypertrophv and hyper- 
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tissue immediately appeared normal (fig 10) Microscopic sections 
from the affected lung showed the histologic picture of complete 
atelectasis (figs 11, 12, lo, 14 and 15) Careful search of even the 
smallest bronchi did not reveal evidence of obstruction or of abnormal 
accumulation of secretion The alveolar walls were completely collapsed, 
and cellular infiltration could not be demonstrated (fig 15) 

COMMENT 

In the foregoing case, the massive atelectasis (collapse) of the lung 
was not due to bronclual obstruction It is interesting to note that 
section of the extrinsic nerves to that lung did not prevent the occur- 



Fig 10 — Section from the upper lobe of the collapsed left lung after it had 
been reinsufflated, X lOd 

rence of the massive atelectasis (collapse) If there was any reflex 
responsible for this collapse, the impulses must have come by way of 
the anastomotic branches from the opposite side, or they must have 
originated in the peripheral ganglions of the affected lung It would be 
interesting to know if after a bilateral section of the extrinsic nerves to 
the lungs, massive atelectasis (collapse) of eitlier lung could occur So 
far we have not been able to produce massive atelectasis (collapse) at 
will, therefore, further studies along this line cannot be made at this 
time 

In our series we were unable to show any constant change in the 
frequenc\ or character of the respiratory movements Papillian and 
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Fig 11 — Section from the apex of the left lung of another dog, taken during 
the operation for partial denervation of that lung Subitquentl\ thii dog 
developed massive atelectasis (collapse) ot this lung Compare a\ith figure 12, 
X 100 



Fig 12 — Photonncrograpli a seeliua remo\ed it iui<ip^\ iruin the right 

lower lobe alter eollajise oi the lungs hid oeeurred Xute the eollaiised ihesdi 
Hl)aceiu to 1 p iteiit broiiehus This seetion is in>m the same mini d lo in 
whieh the hioiisN sliown in ligtire 11 was taken three d i\ s prevuiU'h h'll 
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ARCHIVES OF SbRGERY 


Cruceanur® however, stated that after section of the sympathetic trunk- 
on one side, the respiratory rate is diminished for a period of about ten 
days following the operation The explanation for this cliange is still 
lacking, but, whatever the cause may be, there is no doubt tliat the annual 
overcomes the effect Within a few weeks after the operation, change 
cannot be detected, and the partially denervated lung reacts as its normal 
mate to all forms of physiologic and pathologic stimulation 

The heart and the intestine likewise cannot be denervated by section 
of their extrinsic nerves Lertche and Fontaine have shown that even 
the blood vessels have their own intrinsic nervous system Our studies 
tend to show that the same condition exists in the lungs, and ive are 



Fig 13 — Section from the upper lobe of the left lung of the same animal 
There is also a patent bronchus surrounded by completely collapsed alveoli, 
X 100 

convinced tliat the intrinsic iiei vous system of the lungs is able to func- 
tion independently of the central connections It is highly probable that 
all organs of the human body likewise have their intrinsic nervous 
systems and, undei the proper conditions, could be made to function even 
after they had been separated from their central connections 

20 Papilhan, V , and Cruceanu H Der Emfiuss den beiders Cerv S\ mpath 
auf die Respirationsbewegungen, Clujul Med 4 1, 1923 

21 Leriche, R , and Fontaine, R Faits cliirurgicaux pour servir a la critique 
des theories actuelles de la i asomotrocite Presse med 31 481 1927 Recherclies 
experimentales sur lmner\ation \asometrice, Je reflexes \asculaires des membres, 
. 1 ..^ ax ozo 1007 
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ARCHIVES OF SURGERY 


Our experiments tend to throw some light on the explanation for the 
numerous failures which follow operations on the sympathetic or para- 
sympathetic systems in the surgical treatment of bronchial asthma We 
exclude, of course, the failures due to improper diagnosis and improperly 
performed operations, since these causes for failure have been considered 
m detail by Leriche and Fontaine “ The failures of relief after such 
operations are still numerous, even m typical cases of asthma in which 
no special sensitization for foreign matter can be demonstrated This 
must be explained on the basis that the reflex paths to the lungs are not 
completely interrupted Theoretically, in order to do this it would be 
necessary to sever both vagi, to remove both stellate ganglions and to cut 
the upper four thoracic rami commumcantes on both sides Practically 
however, this is impossible in man, since one vagus nerve must always 
remain intact 

Kummel first proposed the resection of the cervicothoracic sym- 
pathetic trunk for relief from bronchial asthma Subsequently, he 
modified this procedure by using the intrathoracic approach and severing 
part of the branches of the pulmonary plexuses 

Our studies have shown that such a procedure is no better than the 
simple removal of the stellate ganglion When we consider that the 
^ intrathoracic approach is much more dangerous than the cervical 
approach, we cannot believe that Kummel’s second procedure has anv 
advantages over his original one If, in spite of the added risk, one 
prefers the intrathoracic loute, the operation should consist in the 
removal of the upper part of the thoracic sympathetic trunk, complete 
extirpation of the stellate ganglion and, finally, section of the vagus 
nerve on the same side We believe, however, that a small number of 
failures will probably always occur after any of the foregoing procedures 
in fact even after complete bilateral resection of the extrinsic nerves to 
the lungs, if that operation could be performed with safety, because of 
the persistence of the peripheral ganglions situated in the walls of the 
bronchi These ganglions probably play an important part in the 
production of bronchial asthma 

CONCLUSIONS 

1 In the dog, partial denervation of one lung is a safe surgical 
procedure and can be accomplished by unilateral resection of the first 
four thoracic svmpathetic ganglions, the removal of the ansa Vieusseni 

22 Leriche, R, and Fontaine, R Sur le traitement chirurgical de I’asthme 
bronchique, Bull et mem Soc nat de Chir de Pans 52 748, 1926 

23 Kummel, Herman, Sr Ursache der Hisserlolge bei operatner Beliand- 
lung des Bronclnalasthmas und ihre Beseitigung, Arch f khn Chir 142 499, 
1926 

24 Kummel, Herman, Sr Der heutige Stand der chirurgischen Behandluiig 
des Asthma bronchiale, Therap d Gegenw 68 15 1927 
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and the stellate ganglion together with the resection ot that portion ot 
the 1 agosj mpathetic trunk ivhich has included in it the middle ceriical 
ganglion 

2 Section of the extrinsic nerves that lead to one lung does not 
cause any change in the frequencj or character ot the respirator} 
movements 

3 The partially denervated lung reacts as its normal mate to all 
forms of stimulation 

4 The carbon dioxide combining power of the blood plasma remaiiib 
unchanged after partial denervation of one lung 

5 Section of the extrinsic nerves that lead to one lung does not 
prevent the occurrence of a typical massive atelectasis (collapse) ot that 
lung 

6 The ganglions situated in the bronchial walls remain intact alter 
the most extensive operation that is directed to produce complete dener- 
vation of one lung, consequently, it is technical!} impossible to obtain a 
complete denervation of either lung 

7 Because of the persistence of the peripheral ganglions, there will 
probably always be a few failures from the surgical treatment tor 
bronchial asthma, regardless ot which operative procedure has been 
carried out 
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OSTEOCHONDRITIS DISSECANS * 

S BURT WOLBACH, MD 

AND 

NATHANIEL ALLISON, MD 

BOSTON 

The present study was made on a specimen removed at autopsy 
The patient was reported to have died of diabetes melhtus Dunno- 
the progress of the autopsy, the knee was discovered to be slightly 
swollen Clinical symptoms of trouble with the knee were not recorded, 
but when the knee was opened, a typical instance of osteochondritis 
dissecans was found 

The discovery of loose bodies within a joint, especially the knee, 
has been of great clinical interest, both in respect to the origin of these 
bodies and as regards treatment Various names have been used to 
describe them, such as “joint mouse,” “loose body,” “floating body” and 
others There are several varieties, namely, those which result from 
a disease process, such as tuberculosis, tabes or pus infection, those 
which follow definite trauma, wherein a portion of bone and cartilage 
is broken off, those which result from proliferative changes in the 
cartilage or synovial membrane as a result of arthritis, and lastly, 
those in which the origin is obscure or only partially explainable 

It is the latter class which concerns us m this study 

CLINICAL COURSE 

In certain instances with or without recognized trauma, patients 
develop a symptom complex which suggests that there is a loose body 
in one of the jomts By far the most frequently affected joint is 
the knee The symptoms complained of are usually slight swelling, 
slight discomfort and at times, locking of the joint Roentgenographic 
study will at times reveal the loose body, either free m the joint or 
attached to the articular surface (figs 1 and 2) Operative removal is 
indicated At operation, the loose body is picked out of the articulabon 
it may be freely movable m the joint cavity, or it may still be resting 
in Its bed Examination of the body will show a surface of articular 
cartilage, oval or rounded, with clearcut edge, and an under surface of 
the subcartilaginous cancellous bone This body will exactly fit into a 
defect in the surface of the articular cartilage, the craterlike defect 


* From the HarvTird kledical School 
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will also have a clearcut edge of cartilage, with a base more or less 
filled with fibrous tissue, depending on the period of tune which has 
elapsed since the body fell out of its bed 

This type of loose body in a joint is that which Koenig has described 
as “osteochondritis dissecans ” It occurs most frequently in the internal 
condyle of the femur, but it also has occurred m the elbow, the hip 



Fig 1 — Ostcochomlntis dissecans, FIk. Ioosl bod\ is charK siinuii iii liii. 
htenl plant 


and the shoulder joints It is to be remembered that the'e joints do 
not present am other e\idence of disease process, nor are there eon- 
stitutional disturbanees present, such as ele\ation oi teinperaturo or 
illness, localh, signs ot mllaninntor\ proeess, "ueli is he it and redness, 
are not seen, the pain and swelling preseiii being diie to lonit irritation 
01 a mechanical nature 
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OBSERVATIONS ON THE CAUSATION OE LOOSE BODIES IN JOINTS 

About 250 years ago Pechlin studied and, in a way, described the 
various types of loose bodies in joints In 1726, iVIonroe advanced 
the theory that trauma plays an important role m the formation of 
loose bodies In 1848, Rainey observed that fragments of cartilage 



Fig 2 — Same as figure 1 , taken in the anteroposterior plane The loose 
body at the surface of the internal condyle is less clearly indicated 

and bone detached within the joint liy trauma continued to grow and 
become suable loose bodies, regardless of their parent structure In 
1851, Rokitansky stated his belief that bodies composed of bone and 
cartilage might arise from the articular serosa, representing an e\cessive 
development and ossification of isolated nodules of cartilage John 
Hunter believed that loose bodies within a joint were at first blood 
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clots which became organized and attached to articular cartilage, and 
which assumed its characteristics Laennec’s (1854) theorj was that 
following an arthritis, cartilage might develop in the thickness of the 
fibrous capsule or m the S}novial tissue, and that it might develop the 
structure of articular cartilage Paget believed that loose bodies were 
sequestrums which followed a “quiet necrosis” localized m the base 
of the articular cartilage, he believed that trauma did not play am 
part in causation Journeaux and Hermann (1889) produced e\idence 
ot the s}novial origin of certain hpes ot loose body, and the} behe\ed 
that synovial cells might take on the characteristics ot cartilage cells 
Poulet and Villard, at about the same time, expressed the behet that 
loose bodies m joints were ahva}s due to a condition known as “dr\ 
arthritis ” In 1887, Koenig wrote his description of a distinct patho- 
logic entity w'hicli he called “osteochondritis dissecans ” He believed 
that this was an inflammatory lesion ot unknown origin, w'hich resulterl 
in the occlusion of the terminal arteries supphing an area ot the 
articular cartilage on the mesial cond}le of the femur, producing a 
separation of a small area of cartilage, and that this area dropped out 
of the surface of the cartilage wuth a shell of subchondral bone attached 
thus becoming a loose body in the joint space Koenig realized that 
trauma might act as a causative factor His description and explanation 
aroused considerable controvers\ Lexer (1910) advanced the \icw' 
that certain loose bodies might arise from “embreome rests” of cartilage 
cells Freiburg (1910) reported several w'cll studied cases, and stated 
his belief that Wollenberg s \ascular theor\ offered a lull cxphnation 
ot the origin of loose bodies Axhausen (1924) confirmed Koenig’s 
observations as to origin, and drew a forcible comparison liclwccn the 
loose bodies in the knee, in the elbow and in the hip and the osteo- 
chondritis kiiowni as Legg-Perthe’s disease, Kohler’s disease ot the 
metatarsal head and tarsal scaphoid lie believes that a slow' absorption 
and necrosis start in the epiphysis and decelop into a line ot deniarc.i- 
tion composed of granulation tissue which is replaced b} fibrous tissue 
An intercurrent injur}' jars the loose piece of cartilage loose iroin its 
bed The primarv cause is either trauma to smaller blood vessels of 
the epiphvsis or a benign upe of emboli lodging in the terminal vessels 
of the epiplnsis 

Timbrell Fisher (1924) showed b\ experiments on uiiinals tb.it 
trauma to the epiplnsis will produce a low grade t}})c oi inllamin itor} 
process in a certain area, which thus has lowered vitalitv and which 
111 . 1 } be gradual!} exlohalLd Mam observers not.ibh Lodmin, hive 
experiinenied in the produeiioii ot the actual lesiun ot ostcucliundntis 
dissecuis b} striking the icinural coiuhle with i hiinnier i he lesion 
nil} be produced thus m the knee oi i cadaver 
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s.muUa,icousl) w,tli tliosc alterations in the nncroscopic stiucture con- 
conntanl nith nivolutioii of a previous hyixirtrophy and hyperplasia 
1 1C paicnclnnia intervening between these nodules had the appearance 
of norinal thyioid tissue 'J bus, it would seem that the disease, hyper- 
th}ioidism, pathologicall) may be dnided into two phases an active 
phase associated u ith the histologic changes denoting hypertrophy and 
Inpcrplasia, and an artificial or spontaneous, less active phase associated 
with involution of the hyperplastic parenclnma The disease cycle and 
Its associated morbid pathologic process may iinolve the entire thyroid 
or onl} poitions oi specific and well defined areas of the gland 

Formcih, only the pathologic changes in the thyroid (hypertroph) 
and Inpciplasia) .issociatcd with the active stage of the disease weie 
iccogni/ed m.unh because the patients were eitlier operated on at the 
height of ,in cxaecibation or died during a fulminating stage of the 
disease ;\ check between the clinical se\erity and the histologic struc- 
tuic became possible with the ad\ent of the determination of the basal 
metabolic latc and the icintioduction of the use of iodine in the treat- 


ment of patients w ith h} perth} roidism Under these circumstances, 
it has become necessary to change one’s ideas in legard to the histologic 
<ilterations encountered in the thtioid in cases of h3'perthyroidism 
Wheicas, before, the presence of large e>sts, encapsulated areas of 
dilated colloid-containing acini and dilTusc scarring were little under- 
stood, their pathogenesis can in the light of the now^ known involutional 
changes, be rational!} explained For years all nodules or lumps in 
the th>ioid hate been termed “adenomas,” because encapsulated 
sharply defined areas of hypci plastic thyioid parenchyma, associated 
with histologic rcgicssion or disintegration and fibrous tissue substi- 
tution difieied in its pattern from the old ideas of the histologic struc- 
ture of exophthalmic goiter 

AMieii anal}/ed in the present state of our knowledge, tlie nodules 
in this group of sixty-thiee cases w^ere found to be composed of thyroid 
parenchyma m an actnc state of hypertrophy and hyperplasia associated 
with the microscopic changes chaiactciistic of involution Depending 
entirely on the duiation of the disease or on the number of times the 
disease cycle has been completed, the involutional changes, such as 
fibrosis, 01 central acmai disintegration wuth deposition of colloid and 
cyst formation, wall be in evidence Thus, in older people in wdiom the 
disease process has extended over a long period of time, the extent of 
histologic regiession wall be greater in these areas, the encapsulation 
moie pronounced and the nodules larger In some of these nodules 
only a small rim of thyroid tissue remains In our series of controlled 
cases the process of Inpertrophy and hyperplasia was apparently 
attended with an enlargement of the whole thvroid, which was again 
increased during involution owing to the deposition of colloid Jt 
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The development of the common uniform colloid goiter into the 
nodular type can be easily traced from the formation of new acini 
in the interstitial cells and from the walls of the old acini, as discussed 
111 my previous paper 

Ribbert declared that fetal adenomas are seldom seen in children 
I find them commonly m small children, usually in the absence of 
enlargement of the gland proper In the soft goiters ot adolescents, 
they are often conspicuous as small firm nodules easily detected in 
the softer tissue of the goitrous gland That they are something apart 



F,g 3 — Small “fetal adenoma” m an old colloid goiter only recently becoming 
toxic The nodule, tiny as it is, shows degeneration indicating its age 


from the goiter proper is shown by the fact that they aie not influenced 
b> treatment They never become smaller as the goiter as a whole 
approaches the normal 

These tumors are nearly always solitarv and commonly exist as 
the only thyroid lesion Their encapsulation causes them to be definitely 
separated from the surrounding tissues, causing them to be freely 
movable Their capsules, however, are nearly always definitely suffused 
with the capsule of the tlnroid gland The gland about them is pushed 
to one side b\ the growth ot the tumor Because these tumors have 
been confused wnth the bossilations ot old colloid goiters, this charac- 
teristic has been ascribed to all so-called adenomas ” It is only these 
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Fig 4 — Cross-section of a tjpicai mixed tumor flit. u\oid lorm the 
central hbrous core and the indefinite dnision into lobules are well shown 
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Fig 6 Tumor uith e\tensi\e central fibrous area with the reiicula-liWe areas 
about the penplierj 



Fig 7 — Large bossilated colloid goiter showing the mnuinerabic small nodules 
In order to fit this into the adenoma” theory it la necessary to Inpothccate a 
separate locus oi origin tor each nodule 
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mixed tumors that pusli tilt gland aside ihe bossilations ut the old 
eolloid goiters are part ot the once difFuseh enlarged gl ind, and there 
IS no normal gland to be pushed aside, or to be sated at operation, as 
etery discerning surgeon knows 

-More important than ain theort as to origin is the structure of tlie 
tumor itself 

I*\TH0L0G1C AXATOMV 

Ihe most striking eliaracteristic of the tumors is their eoiisLuit o\oid 
shape, whether the} exist alone or as a part ot a nodular eolloid goiter 
(fig 4), less often they are spherieal (lig 5) lhe\ are newer lobulated 
and they are nearlt ah\a}s solitart Ihev are firm to the teei and aie 
general!} elastie When the} ha\e undergone degeneration, the} ma\ 
be soft or fluctuaiit 

On section, the} are louiid to be deep red, unless the} ha\e under- 
gone secondary degeneration 1 hey are eommoiil} divided into separate 
pyramidal lobules, the apexes of uliich point to i eomiiioii eeiiter like 
the divisions of a gra])e“fruit (fig 4) Jn most ot them, there is .i 
white core, usu.illy stellate Ihis core ni,i} form oiih a small mieleiis 
m the eenter, or it in.u oceupy the larger p.iri ot the tumor (iig <)j 
1 his arrangement ol the small lobulations with the white eenter is 
sufiieient to dilteientiate them from the nodules oi a eolloid goitei 
(lig 7) in main of the older ones \,irious toniis ot degeiier itinii 
are noted, this degeneration is usiiall} e}siie, 1ml is otteii eolloid mil 
sometimes hemorrh.igic 4 hese tumors ,ire alwais surrounded b\ i 
heavy eonneelne tissue cajisule, heavier than the true e i]>sulc oi tin 
normal tin roid gland 

IIISIOI oov 

Figure 8 shows the tumor to be in ide up oi elo^elv jMehed kuh 
In the voungei sjjeeiiiiens, lew or none eoiil iiii eolloid 1 he eelF 
.lie small and eloseh jiaeKed the nuekus !•- ‘■pheroid il md the piotn- 
idasin deeplv st lining It is iiiteiesting to eoiiipue the ''liielure oi 
the silivarv mixed tumors with sueh pieture^ (tig In tie o'der 

lie is, the eolloid is ^m ill m iinoiiiil leniophihi md with<iut v 'eioI’M- 
lion, even in ^peeimeiis hxed ui i "ohitioii ol imm ddehvi'e \ tie 
lumois glow older ibe leiui m iv ill eom un et.lluid ird tie -lu'e ‘i 
leveuible elo^elv the iiiiu ol the i>Id eolloid ^uiier ( Iig lH) 

Ihe nuf-t 'triking md eoint iiii pietute oi ilt-e tun (.r> i-. o >, d 
111 the eeiilr il 'tell lie ire i lire idv ii’eMli. ltd Met llel^ tie tl , . 
nude Up ol he tv \ bundle', ot nbinu-. U'.'t e n e UI 'r . ' I d ■ ' 
loiumi lew II IIU eell- lleV Oe lint! e d. , 1 ‘ t >d 'n >''l 
'peeinielU, I ike the ilu ]o.<lh or 1 < ' il d! 1 I e e ite ' II < ’ ’ 

n lllv inlo ll e eollI e e in e II"! e 1 e UVee '1 i ' ( ' ' I , ’ , f « ’ J i 



•Zu° '‘°'y 

::: — 

:s:;f -csr;,- ' ’"■ "■• '^' 

V • ' JT- w * - V ' -T! ' — — 








Vx r '%*-*'• 


O * 
» 


‘/^'./>i .r’-*'' /"""M, „ ' 

’’’'f/ 11 “i'“i<>jii „ ’‘I' "lilt I, til — — 

’"'■' 'no,;,,, ' """ 'Z 

„ , “"/ 

vi,, ' '""'H 


4 



Fig 8 — Slide from a mixed tumor of ten years’ duration A indicates an area 
near the periphery showing the small acini some of which are beginning to 
accumulate colloid, B, an area nearer the center of the tumor showing the 
developing mucoid tissue between the acini 



p,g 9 — Comparison with figure 8, a mixed tumor of the submaxillary gland 
ot eight j ears’ duration A indicates an area near the peripher> , B, an area 
near the center shouing uide areas of mucoid material 
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Wolfler assumes that they rebult from the organization of blood clot'' 
Ihere is no evidence for this assumption In the first place hemor- 
rhages due to a jiathologic process do not organize m a regular manner, 
because they do not form a true clot 'llieii, too, when blood e'ots 
do organize, the\' do not fonii bundles such as are seen here continuous 
with the nonnal struma of the gland Furthermore the libers ot these 
masses are like the stroma of the tumors 111 tinctorial reaction It 
appears fair to assume that for some reason the tissue lorming the 
core of these tumors is prone to this keloidhke proliteration and tornis 
an essential part of the life history of the tumor 



Fjjr 10 — Old iiiiNtd liiinor iho^vnit; lar^it ai.iii) c.(nn dinn^' luiIuk) Ini' 
piliLiu lud mild toMC sjminuiiis 
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l)ev.uli ir to these tumors It beeomes ib(m<l ml md 't uus j<»orI, or 
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Ihese tumors betoim 1 irgi r m the euiir'e ui im i eiiltr io t! < 
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Fig 11 — Area of the fibrous tissue core showing the hea\'> fibnu bundles 
These fibers are seen to be continuous wnth the fibers extending between acini 
with mucoid areas between the fiber bundles (^lallorj’s phosphotungstic acid 
stam) 



Fig 12 — Slide showing aome large acini filled with colloid together with man> 
smaller ones Between the acini are fine fibrils the interstices ot which is occupied 
bj mucoid material (Mallorj’s phosphotungatic acid stain) 
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and new acini may form (fig 10) , the acinal epithelium may even 
become columnar in rare cases The colloid never loses its staining 
characters, nor is there ever any papillation In other words, these 
never take on the charactenstics of exophthalmic goiter secondarily 
Together with these acinal changes, the connective tissue always shows 
the foregoing peculiar changes, so that there still remains some justifica- 
tion for calling these tumors mixed tumors 

In the second type, the cell columns develop and come to resemble 
an adenocarcinoma m form This may occur as rapidly-forming acini 
(fig 13) or by forming long columns (fig 14) This is the type 



Fig 15 — The acinal arrangement has been lost A complete lobectomy 
removing all obvious tumor tissue failed to cure the patient 


that the laboratory worker is prone to diagnosticate as malignant The 
type of connective tissue degeneration which forms a part of the life 
history of these tumors is strikingly like that seen in artificial tumors 
(produced by Sudan III, tar, etc) and in the initial stages m roentgen- 
ray epitheliomas It seems the part of wisdom to regard these tumors 
as at least potentially malignant when they show epithelial activity, 
and to govern the therapeutic activities accordingly The mere fact 
that permanent cure follows their removal, in most instances before 
the capsule is invaded, does not invalidate this point of view The 
fact remains that when distant metastases occur, this type of lesion 
IS nearlv always the cause Most of the local malignancies are caused 
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b} thc'^c tumors Like the mixed luniorb ot tlie‘ '<ili\ ir\ 4I uuK thi'e 
tumors tend nltintatel\ to become malignant It i> unh when thi' 
fact is reco^on/ed th.it one learns to .ijjpreciate the mhtrein itinluH . 
ot these tumors 

COM MbM 

It is import.mt to emiduisi/e that the lumur' are nut iiulueiKeO 
b\ medication Ihis is ease enough to understand when it is remem- 
bered that the acini eont.im little it .un eoliuid While niedicition 
ma\ inlluence the character oi the cells alter a prokiiv^cd jicriuil l)e 
causing change in the colloid, tt cannot influence the cuiniectue li"Uc 
framework d Ins fact scents to hate* been overlooked bt recent student' 
of the inlluence ot compound solution ot iodine on toxie glands 1 here- 
fore, when one ot these nodules is encountered, it should be remuted 
or Ignored ihe p.itient mat be assured tint the reiuut d ot the tun<ur 
will be necessart some time Ihe objection to the removal of tlu 
tumors in >oung persons is that a true goiter mat develop in 1 itu 
te.irs tthieh will be looked on b\ the patient as a recurrence In stub 
eases, it is well to accjuamt the pitient with this jiossibilitv li ire itiiu in 
IS being given tor an earlt colloid goiter which Inrbors one oi the 
mixed tumors, it is well to tell the patient that while the goiter ts i 
whole will disappe ir, the nodule will remain iiiichnigid though it 
in.iv be less conspicuous bt virtue ot greiter 'pae being protidtd 
In the regression ot the goiter 

Patients with nnxed tnmois inn lie is>,ured th n when ilun ttinui^ 
betonie toxic, the toxicitv is nut extreme ind tint eve sj^ns ue iite*' 
produced I hese 1 icts in iv be lobi ]>atKiits in the first bill ui hie 

When middle age is .ijijiroaehed, while the iore.^un;g tuts m n L 
admitted it must he einpliisi/ed tint the d mger ol 1 tie lu tn dt gi i i ^ 1 
tion, ind pirtieularlv the development ui miligniiuv n ever pre mt 
md tliat reiiiov il ot the tumor is to he urgeiulv u euiiiii t lu'i d 

Furthermore when tlic'e tumors iit uii ttaisider iblc 'la lU ’ 

vvitli sutondirv degeiier itioii hcimjrrhige into tl ein <eeur' this n t 
result m pioiiouiKed lutlimmnion ui the e i])sii!e n d , 1 h -uiu, 'di 
tissue iiid ptiulul ifllKlioii '■'lull 1 leU'orrhige is 1 ir 11 >>0 - , s 

when the tumor Is iss(n.i ued with i loik.td gu m r o*- .vuit' s ^ > l 
111 the tlionx lu stall i t'cs tin si-dden tueiiei'il'n 11 t c u >■ 

tile minor 111 n (jinekh sun,n iji tie pituni 
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OF SURGERY 

g)a.Kl, the hypcrtropliy and hyperplasia being compensatory here also 
se pom ts are brought ont to demonstrate that mere hypertrophy 
and hyiierplasia in a thyroid gland are not diagnostic of a clinLh 
hi Jici thyi oidism, since the hypertrophy and hyperplasia may be of a com- 
pcnsatoiy nature, citlicr diffuse as in cretinism or regional as m hyper- 
iin oluted nodular tliyroids or colloid goiters The point which we wish 
to einpliasize, however, is lliat, gnen hyperthyroidism clinically, one 
al\\a}s finds h}pcrtrophy and hyperplasia of the thyroid parenchyma 
icgardlcss of whether the gland is clinically nodular or the process is 
dilluse In mcw of the fact that the hypertrophy and hyperplasia of 
tlic gland ^^hleh nnanably accompany clinical hyperthyroidism cannot 
always be distinguished histologically from the h 3 ^pertrophy and hyper- 
pla‘^ia of a compensator} type, attempts to draw clinical deductions from 
microscopic sections may lead to incorrect conclusions in many instances 
The clinical s}ndromc must be carefully studied with the pathologic 
manifestations Of the nine cases (8 per cent of 109) in which true 
benign neoplasms occurred in the thyroid concomitantly with a diffuse 
Inpertroph} and hyperplasia of the gland as a whole, it may be said 
that this jirobably represents the normal incidence of true bemgn neo- 
pla'^ms in cases of nodulai goiter It would seem unlikely that these 
true tumors ])la^cd an) role m the production of the hyperthyroidism, 
and so far as this stud} is concerned, no functional significance can be 
attiibutcd to their presence 


SUMMAR\ 

Studies of the iin olutional changes occurring in the thyroid glands 
of patients with exophthalmic goiter who were undergoing remission 
following treatment with iodine levealed striking similarities to the 
histologic pictuic encountered in nodular goiter When analyzed m 
connection with the involutional bodies, the pathogenesis of nodular 
goiter in about 92 per cent of the cases becomes evident It was 
shown that a clinically topical case of exophthalmic goiter assoaated 
with a diffuse, smooth enlargement of the thyroid gland due to hyper- 
tiophy and hyperplasia of the^ parenchyma can give rise to a nodular 
goitei as a result of involutional changes m the thyroid concomitant 
^uth an artificial or spontaneous remission These nodules or involu- 
tional bodies are not neoplasms m any sense of the word, but are merely 
regressne sequelae of a previous hypertrophy and hyperplasia of the 
parenchyma Their number and size depend on the number of remis- 
sions and exaceibations in that gland They are the products of a 
diffuse hypertiophy and hyperplasia of the thyroid, and it is like y 
that similar involutional changes occiu in the breast and ovary or in 
other glands of flux Thirty-four per cent of the cases in this study 

belong to this group 
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polypoid adenoma m the mam bronchus of the middle lobe of the right 
lung with complete obstruction of the lumen and cylindrical bronchi- 
ectases of the distal bronchial ramifications has recently been described 
by Heme , « the ongin of this tumor is not definitely stated, both the 
surface epithelium of the bronchus and the epithehum lining the excre- 
tory ducts of the bronchial mucous glands are considered as possibilities 

From the foregoing cases, it appears evident that bronchial dilatations 
were almost invariably encountered in these cases of occluding mtra- 
bronchial neoplasms Indeed, since the thorough investigations of 
Biermer ^ on the pathogenesis of bronchial dilatations, it is well estab- 
lished that intrabronchial tumors occluding the lumen may give rise to 
development of extensive dilatations of the distal bronchial ramifications 
According to Biermer, the disturbance of the respiratory mechanism 
leading to an increase m the expiratory intrabronchial pressure is the 
the factor primarily responsible for the development of the bronchi- 
ectases It IS the valvelike action of the occluding growth that affects the 
expiration much sooner and to a greater extent than the inspiration, 
which may for a considerable length of time go on undisturbed The 
persistent cough driving the air from the surrounding alveoli into the 
bronchi under forced pressure is again a factor which increases 
the expiratory intrabronchial tension and which places a strain on the 
bronchial wall and leads to a gradual weakening of the elastic tissue 
The ground for the dilatation appears well prepared and since hyper- 
secretion is usually present m these bronchi, the accumulation of the 
secretion soon causes inflammatory changes which damage still more 
the contractile and elastic elements of the bronchial wall, so that finally 
no force is left that would counteract the dilating factors If this 
process goes on for a sufficient length of time the inflammation may 
spread to the parenchyma of the lung, and as a result of this the normal 
elasticity of the lung is diminished or lost As the lung is then not able 
to follow sufficiently the expansion of the chest during inspiration, an 
increased traction is exerted on it by the increased inspiratory negative 
pressure This ultimately may act as an extrabronchial factor favonng 
the dilation of the bronchi 

Biermer’s conception of the mechanism and the pathogenesis of 
bronchiestases distal from the point of bronchial occlusion seems to be 
well illustrated by the type of tumors with which we are dealing here 
The well circumscribed pedunculated tumor endowed with more or less 
mobility appears particularly fit to reproduce the mechanism with its 
valvelike action This is especially true for the slow growing benign 

6 Heme, I Ueber eine pnmare gestielte Bronchialgeschwulst, Verhandl 
der deutschen jiathol Gesell 22 293, 1927 

7 Biermer Zur Theone und Anatomie der Bronchienerweiterung, Virchows 
Arch f path anat 19 94, 1860, ibid, 19 241, 1860 
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luiiioi willuuit lciniLiK\ to inlilti.itioii, but uitli .i (IclkIccI occluding 
giuwth wluch iu,i\ exist lor .1 coiisidci.iliic Icngtliof tune* as a silent tumor 
\Mllioul causing svmjitouis oi gnat signilicaiicc 1 he lascs lu which onh 
p.utiil ocilusioii oi tin. hioiKlnis (.xistcd seem to illustrate this 
mcih.misin miKh tlcaiii thin iht t.isis oi complttc bronchial ohstruc- 
tioii ff a hioiKlitis has bitii coiiipIctcK ottluclcd ,tt .i icl.itucly c.uh 
period oi the cxistciKi ni tlu tumor, the possibilities tor the* dcvclop- 
iiiciU ol hroiKhiccta''i s bcifiiiie slight siikc the partuular poition ot the 
hmg supplied In this hioiuhus losts its luiietioii eom[)lttel\ .iiid becomes 
atcleet itle 

It is (btrtlorc tin t».iKkiK\ to gi.Cflu.il mihisioii ol the lumen and the 
nomiihltr.itue giowih th.ii i xpl.uiis the t.iet th.it laiiigii tumors m the 
broiiehi .lie usu.ilh louiul .issoci.Ued uith exteiisne hroiiehieet.ises lu 
.addition to the loiegoiiig e.i-«es ot epithili.il tumors there have hetn 
recorded scvtr.d i.ists ot biiiigii oteiuding iiitr.ibionehi.il neoplasms ot 
noiK|)uhth il origin \ t.ist is inenlioutf! ))\ kokit.uiskv ^ in uhich .i 
hpom i in lilt m.nn hronthus ot the louei kibe of the lett lung obstrueted 
tlu lunitn .ilmost tompkteh , the distal bioiithial hr.uiehes were dil.ited 
.md the lowtr lobe ot the leti lung eolkijised K.idestoek ' reported a 
r.itlur uinisu.il t.ise ot .m ohstruttmg tumor ot the m.un bronehus ot the 
right lung with numtrous bioiithi.il (lil.ii,ition> .md .i e.i\it\ opening 
diretiK on the suri.Kt of the lung 1 lisiologie.ilh . the tumor proved to 
he eoiniMised of thvroid tissue .md its origin .ittnbuted to an aberrant 
thvroid Sitgert reported .i e.ise of .i ehondroma within a iiranch of 
the hroiithus of middle lobt fit the right lung .ind Bleeher a ease of a 
jieduiKul.ited ossilitd ihondiom.i in the main bronchus of the* left lung 
Hear the bifure.Uion, both of these eases presented numerous cjhndrical 
broiuhieit.ises dist.d trom the se.it of the tumor \ ease of a pedun- 
eiil.ited tibroina in the bi one bus o| the lower lobe of the right lung with 
evhndrR.il hronehieetases vv.is described bv Knack’- A. hpomahke 
tumor in a br.aneh of the IiioikIius of the middle lobe of the right lung 
was rejKirted by Feller 

8 Rokit.iiihk), Carl Lchrlaieh dtr patlioloKibcheii Vnatomii., 1861, v'ol 
3, () 25 

9 Railtstock Tin r.all von Strum.a intratraclicalis, Bcitr ? patliol Anat 
3 289, 1888 

10 Sicgcrt Ueber i)rini irc Gesclnvulstc tier iintcrtn Luftwtgc, Virchows 
Arcli f path anat 129 413, 1892 

11 Blccher Ueber die klnnschc Bcdeiitung dcr Broncliialekchondrosen, jMitt 
a d Grenzgeb d Med Clnr 21 837, 1910 

12 Knack Ein Fall von Bronclnektascnbildung nifolge eines Fibroms an der 
Abgingsstellc ties nntcrtn Hauptbronchus, Deutsche med Wchnschr 44 1007, 
1918 

13 Feller, Adolf Ueber cm lipom.ahnliches Hamartom der Lunge, Virchows 
Arch f path Anat 236 470, 1922 
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Those rare cases of tumor development m cases of bronchiectases of 
long standing, such as those reported by Cluari/-* must be regarded as 
a different entity In a case of diffuse chronic tuberculosis of both lungs 
with occasional sacculated bronchiectases, he observed a tumor in one of 
the cavities which histologically proved to be a proliferating adenoma 
originating from the bronchial mucous glands The other case of Chian 
was that of a mixed tumor, a lipochondro-adenoma in an old sacculated 
bronchiectatic cavity These tumors are to be considered as secondary to 
the bronchiectases being the sequel and not the cause of the latter Such 
tumors, according to Chian, may develop in the course of the dilatation 
of the bronchi in a similar manner as proliferation of the papillary type 
commonly found in old bronchiectases 

The fact that extensive bronchiectases are less frequently found in 
cases of malignant bronchial tumors is explained by their more rapid 
growth, the metastases and the general deleterious effect on the organism 
which usually cause death long before there is sufficient time to develop 
bronchiectases The ulceration and the degenerative changes which 
these tumors frequently undergo may also be a factor in preventing a 
marked degree of bronchial occlusion Occasionally, however, marked 
bronchiectases are seen in malignant neoplasms, particularly in the 
nodular or papillary form as in the cases of Biermer,’' Muethler and 
Reiche 

We mentioned at the outset the importance of bronchoscopy as a 
valuable diagnostic aid m intrabronchial neoplasm Reports m the litera- 
ture indicate that there is also a therapeutic field for this method, par- 
ticularly in cases of benign tumors Spiess removed a polypoid tumor 
of the mam bronchus of the right lung lodged just at the bifurcation by 
means of the bronchoscope after tracheotomy had been performed The 
patient who had suffered from severe dyspnea with attacks of suffoca- 
tion showed marked improvement An endothelioma of the main 
bronchus of the right lung was removed by Jackson^® by means of 
peroral bronchoscopy and the patient observed for one and one-half 
years as free from symptoms Pfeiffer’'’ used the same method in 

14 Chian Zur Kenntnis der Bronchialgeschwulste, Prag med Wchnschr 
8 497, 1883 

15 Muethler, Gustav Em Fall von Bronchostenose durch ein Sarkom 
bedmgt, Inaug Dissertation, Berlin, 1873 

16 Reiche, F Pnmares Tracheakarzmom, Metastase in der linken Neben- 
niere, Alelasma suprarenale, Centralbl f allg Pathol u pathol Anat 4 1, 1893 

17 Spiess, Gustav Ein Fall von hochgradiger Dyspnoe infolge eines Polypen 
im rechten Bronchus, Munchen med Wchnschr no 40, p 2095, 1910 

18 Jackson, Chevalier Endothelioma of the Right Bronchus Removed by 
Peroral Bronchoscopy, -km J !Med Sc 153 371 (^ilarch) 1917 

19 Pfeiffer, Willj Das Jacobson-Holzknecht’sche Phanomen bei emseitiger 
Bronchostenose und seme kunsthche Erzeugung, Deutsche med Wchnschr no 47, 
p 1298, 1920 
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removing a fibroma from the mam bronchus of the left lung and has seen 
the patient well seven years after the operation Another case ot fibroma 
in the mam bronchus of the left lung is mentioned b} AVessler and 
Jaches , on rcentgen-ray examination this case showed an almost 
complete atelectasis of the left lung, which after bronchoscopic remo\al 
of the tumor cleared up rapidly Recently Orton reported a bron- 
choscopic removal of a pedunculated growth from the bronchus of the 
middle lobe of the right lung, although m this case the histologic 
opinion was m favor' of a malignant tumor, the patient was well four 
years after the removal of the growth 

We have seen that mtrabronchial tumors, while being benign both m 
their gross appearance and histologically, may lead to rather serious and 
even grave consequences due to their particular location An earlj diag- 
nosis and operative procedure, especially removal by means of bron- 
choscopy may often prevent extensive pathologic changes and be of great 
benefit for the patient 

SUMMARY 

1 A case of a polypoid adenoma of a large bronchus originating 
from the excretory duct of the bronchial mucous glands is described 

2 The mechanism of the consecutive formation of bronchiectases is 
discussed 

3 The literature on the subject is reviewed 

20 Wcsslcr and Jaches Clinical Rocntgenolog> of Diseases ot tin. Chest, 
Troy. N Y , 1925, p 51 

21 Orton, Henry Bovlan Carcinoma of the Bronclius, S Clin \ \mcr 
6 1534, 1927 
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DISSECTIONS OF THE NECK ^ 

EDWIN I BARTLETT, MD 

AND 

C LLTTLMER CALLANDER, MD 

S-VN FRANCISCO 

Observations ot the too frequent indifferent methods and the coi- 
respondingly poor results obtained in dissections of the neck in general, 
invite an attempt to develop an orderly and clearcut technic and a 
definite understanding of the objects to be attained The substance of 
this paper recalls the teaching of the surgical masteis of the past and 
present and, in addition, records the experiences of the authors through- 
out a decade of surgical operations of the neck 

CLINICAL INDICATIONS 

Dissections of the neck are performed for metastatic carcinomas, 
primary endotheliomas, localized Hodgkin’s disease, intractable tuber- 
culosis and for less frequent conditions, such as lymphosarcoma, carci- 
noma of the brachial cleft and tumors of the cai otid body Our purpose 
IS to outline a method for the eradication of malignant processes which 
are primary elsewhere and metastatic in the neck Primary carcinoma 
of the lower hp or of the skm of the face below the mouth metastasizes 
to the glands immediately inferior to the mandible, while carcinoma of 
the cheek, tongue, tonsil, pharynx, antrum and the lateral portions of 
the face, metastasize primarily to the lateral regions of the neck 
Accordingly, from the surgical metastatic standpoint, the neck is divided 
into two metastatic regions, i e , the suprahyoid region for carcinoma 
about the lip and the lateral region of the neck for the other growths 
enumerated 

ANATOMIC CONSIDERATIONS 

The structures of the neck are so complex and the surgical procedure 
IS so fraught with dangers in the hands of the uninformed, that a 
thorough anatomic understanding of the neck is of first importance 

A Suprahyoid Region of the Neck — The suprahyoid region 
(fig 1) or, in general, that region between the mandible or lower jaw 
and the hyoid bone, is divisible into three compartments a submental 
compartment and two submaxillary compartments 

The submental division of the suprahyoid region is a triangle bounded 
laterally bv the anterior bellies of the digastric muscles and infenorly 
by the hyoid bone The apex of this isosceles triangle is at the symphy- 
sis of the mandible The anterior wall or covering ot the submental 

* From the Duisions of Surgical Pathologj and Surgical Anatomj, UnucrsUj 
of California 
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compartment is made up of the skm and the plat\sma muscle as well 
as a sheet of enveloping or deep fascia of the neck Its posterior wall 
or floor IS composed of the anterior portions of both m}loh}oid muscles 
The contents of this compartment are simpU loose areolar tissue con- 
taining lymph glands without important ner\ es or blood vessels 

Each submaxillary region is also a triangle bounded laterall\ and 
below by the two bellies of the digastric muscle and abo\e b) the 
horizontal ramus of the mandible prolonged to the parotid gland It is 
covered by the skin and platysma, deep to which is attached a thin la>er 



^l}^ 1 — Dissection to sliow tilt Mil)nia\i!hr\ coinpartiiitiu flit skin-pl it \ mii i 
flaps t\iiost tilt iiutlopin^ fascia of tlii iiick uhitli li is bitii parih rtiiiovtd to 
show tilt contents of tlit coniparinitni and its iiuistintiit oi tlit pinaid „1 iiid 
together with its relation to the great \essels 


ot ein eloping aponeureisis eontinuotts with that o\cr the submental 
triangle Ihe floor or back wall is tomposed oi the l.tteril portions ot 
the nn loin Old muscle and the tniderhing Inoglossiis miisele jirojeeted 
lateralh to the anterior border ot the st.rnoleidonnstoid musele ind the 
ivirotid gland 

The contents ot the compartment ire mure import mt than tho-i ot 
the submeiu il tri ingle 13 leh eont uus i stibni L\ilkir\ ' ili\ ir\ gl iiid 
the taciil \essi.ls I (juantite oi loose ireo! ir tisstte in whieh ire 
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embedded several lymph glands, and the more vital structures, namely, 
the hypoglossal and the lingual nerves The tacial vessels traverse the 
compartment in its lateral halt and cross over the horizontal ramus 
of the mandible at a point approximately midway between the angle and 
the symphysis The hypoglossal nerve crosses the compartment near its 
inferior angle where the digastric bellies attach themselves to the hyoid 
bone It lies deep to the mylohyoid muscle, and its further course over 
the hyoglossus is m the cleft between the two muscles The lingual 
nerve lies hidden by the ramus of the jaw and courses along and in the 
sulcus between the under surface of the mandible and the floor of the 
hyoglossus Perhaps the largest branch leaves tlie nerve at the posterior 
margin of the mylohyoid and immediately enters the substance of tlie 
submaxillary gland 

Two important near- related structures which do not actually he 
within the compartment are the marginal mandibular branch of the faaal 
nerve and the inferior pole of the parotid salivary' gland The marginal 
mandibular nerve courses along tlie outer surface of the mandible, deep 
to the platysma, but superficial to the enveloping fascia The inferior 
pole of the parotid gland is separated from the true compartment by only 
a thin fasaa and is thoroughly exposed in both anatomic and clinical 
dissections 

B Lateral Region of the Neck — Under the heading of the lateral 
region (figs 2 and 3) of the neck we include all the structures between 
the trapezius muscle laterally and the ribbon muscles of the thyroid gland 
mesially, the clavicle mferiorly, and the posterior belly of the digastric 
muscle with the base of the skull superiorly This region so described 
includes, therefore, the rest of the neck, only those structures which are 
stnctly infrahyoid being omitted, i e , the thyroid gland, the laryngo- 
tracheal tube and the esophagus 

The roof or outer covenng of this general region is made up of 
the skin platysma layer and the enveloping layer of the deep fascia of the 
neck The posterior wall or floor is the prevertebral fasaa covenng the 
deep muscles of tlie neck This space is naturally divided into subcom- 
partments, 1 e , a region overlaid by the sternocleidomastoid muscle, the 
the sternocleidomastoid or carotid region, and the region postenor to it, 
the postenor cervical triangle 

(a) The Carotid or Sternocleidomastoid Region This region is an 
elongated quadrilateral space, bounded by the borders of the sterno- 
cleidomastoid muscle, by the mastoid process and the clavicle In depth, 
it IS considered to extend to the prevertebral fascia 

The sternocleidomastoid muscle, invested by the splitting of the 
aforementioned enveloping fascia which helps form the roof of the 
entire neck, may be said to overlie the region at hand In consideration 
of tins muscle, it should be here noted that the spinal accessory nerv'e 



pioisEuioptap 

-OUJ35S aqi JO aSpa iejojej aqj puE pioXqouio aqj jo aSpa jaAVOj aqj jo Suissoja 
aqj JO jaAai aqj je sapsnui piojSEiuopiapoujajs puE pioXqoiuo aqj SuipiAip Xq 
pauyap aJE sjimq jaAvoi aqx pajaossip aq oj EajE aqj jo sjiuiq pipaui aqj qjEui 
saiasnui piojXqj aqj puE sjiuiq jEjajEj aqj sqjEui snizadEjj aqj jo aSpa aqj^ 
qoEq pajaassip uaaq aAEq EiusXjEjd puE uiqs jo sdEjj jEjajEj aqjL snoujSESip aqj 
JO Xqaq jouajsod aqj jo uiSjeui jaddn aqj oj UAvop pajajdiuoa uaaq SEq uoijaassip 
pioXqEjdns aqj, jpau 3qj Jo uoijaassip ajajduioa aqj jo aSEjs XpEg — g Sij 



EiasEj siqj qSnojqj jno auioa snxajd jEDiAjaa aqj jo saqauEjq jjy qaau aqj jo 
sapsnui daap aqj oj juajaqps Xpsop SuuaAoa qSnoj juajEdsuEjj e se pagijuapi 
SI ‘paqjnjsip jaAau si qaiqAv ‘eiosej siqj, eidsej jEjqajjaAaad aqj Xq pajaajojd 
ajE aAjau aiuajqd puE snxajd jEiqoEjq aqj puE ‘ajqisiA XjuiEjd sXeavje ajE Xjojje 
pijojEa uouiuioa puB aAjau soSea aqj asnEoaq sajnjanjjs jbjia Xue oj jaSuBp 
JO dEqsiui JO jEaj jnoqjiAv jno paujEO aq Xeui uoijaassip pjEA\dn aqj, anssij 
JEjoaiE asooj jo pauEap XjqSnojoqj ajE EiasEj jEjqajjOAajd aqj puE OAjau sijSea 
aqj ‘XjajjE pijoJEa uouiuioa aqj dajs siqj uj (g 3q) uiaA jEinSnf jEUJajui 


A'HHD'HnS dO SdAIHDdV 


9ZZI 



BARTLEl T-CALL LVDER—DIi,SECTIOXS OF XECK 


1217 


enters and lea\es it m its superior third Deep to this root muscle is 
the omohjoid muscle, an important landmark The pretracheal fascia, 
or the anterior prolongation of the en\ eloping aponeurosis ot the neck, 
forms here a more or less distinct lajer, being somewhat cellular and 
areolar above the omoheoid muscle and resistant to a greater degree 
including and inferior to it Its importance lies in the tact that it 
furnishes a fibrous expansion from the cla\icle to the Inoid bone which 
acts more or less as a protection to the great \essels 
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The lymph glands are largely those of the superior deep cervical 
chain, and they lie mainly m the loose areolar tissue about the vessels 
m the upper two thirds of the region A few glands of this chain 
extend a little below the junction of the two bellies of the omohyoid 
muscle, and a few supraclavicular glands of the subclavian or inferior 
deep cervical chain he along the upper margin of the clavicle There 
IS continuity between the superior deep cervical chain of glands and 



Fig 3 — ^Xhe lateral region of the neck The sternocleidomastoid muscle is 
removed to show the structures deep to it and the continuity of the carotid and 
the posterior cervical divisions of the region 

the submaxillary glands superiorly and with the inferior deep cervical 
or supraclavicular glands infenorly 

The contents of the carotid sheath are the common carotid artery, 
the internal jugular vein and the vagus nerve The common carotid 
artery runs from below upward under cover of the mesial border of the 
sternocleidomastoid muscle as far as the upper margin of the thyroid 
cartilage, where it bifurcates into its internal and external branches 
Over the course of the common carotid artery the internal jugular vein 
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lies external to it Superior to its bifurcation houc\cr the internal 
carotid artery runs posterior to the internal jugiilar \ein in its course to 
the base of the skull There are no branehes to the internal or the 
common carotid artery in the neck while the external carotid in our 
region gives off the superior tlnroid, lingual and external ma\illar\ 
branches The superior tlnroid arter} Iea\es the parent trunk about 
1 cm trom the bifurcation and the lingual and tacial \essels at a more 
distant point 

The internal jugular eein begins at the base ot the skull deep and 
anterior to the mastoid process ot the temporal bone and deep to the 
external auditory meatus It passes downward and toruard beneath 
the sternocleidomastoid muscle and lateral to the common carotid arter} 

The vagus nerve leaves the skull beside the internal jugular \cin aiul 
courses mesial to this ^ em as far as the common carotid arter\ , w here 
It lies between and behind these structures in the carotid sheath until it-' 
entrance into the mediastinum 

The h}poglossal nerve emerges from the base of the skull near tlu 
two foregoing structures and courses with them tor a short distance to 
a point on a level with the Inoid bone, so that it runs forward and 
upward and crosses between the posterior belh of the digastric nnisclL 
and the hyoglossus muscle to the submaxillarv compartment as has been 
alread} described The spinal accessor} nerre leaves the skull soon to 
traverse the superior third of the sternocleidomastoid inuscie and to be 
distributed through the posterior compartment to the traiiezius miisele 

The veins from the face, tlie tongue and the tlnroid gland enter intu 
a more or less common trunk, the th} rolingual-facial trunk, which Iiei 
in the superior portion of the region and communicates with the intern il 
and external jugular vein 

The anterior branches ot the cervical plexus with the exception oi 
the phrenic nerve, pierce the prevertebral laeia to emerge through the 
posterior triangle at about the posterior margin oi the stenioeleido- 
mastoid muscle There are the great auricular md the lo'cr occipital 
nerves and, m general the nerves that supplv the ^eapul.i 1 he plireiiie 
nerve lies on the anterior scalene inn-'Cle dee[) to the prevertebral l I'Ci i 
or the floor ot the region 

The parotid gland while eiieaseil in a eompinmeiit <n it-, own i- 
nevertheless in intimate relation not uiilv with the -ubmixiliirv region 
but with the superior portion oi the 'ternoeleidom i-'toid region It-- 
imixirtance m tins diseu>->ion lie> in the f let tbit 'oine oi the l.nmh 
glands 01 the superior deep eervieal ehun ire in elo-e eont'et ..ah it' 
mierior pole 

Within the region on the kit suk the il i^rxie di’et enter> tins e- m- 
pariment iroin the che't and empties nuo the juretion ui t! ^ Vit b- 
clivian md the leit intern il uigidar vein 1 'x e, nk ut O'- ^ r x 
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the same pathologic process, so that it would apjDear that the formation 
of a nocliilai goiter must be considered as one of the final stages or 
])alhologic sequelae of the clinical entity, h} perthyroidism In a rela- 
inclj small percentage (onl) 8 per cent in our series) was the nodular 
element due to a true benign neoplasm 

The older patients with h} perth} roidism associated with a nodular 
goiter are those \\ho ha\c sunned the disease long enough for the 
nodules to de\elop in the thjroid glands The fact that the} are better 
operatne risks and are less apt to ha\e se\ere postoperatne reactions 
than the }oungcr patients with a moie acute clinical picture and a diffuse 
h}pertroph} and Inperplasia of the th}roid gland, nould tend to bear out 
this statement 

In the last few }ears, refeitnccs to “toxic adenoma” and “h3per- 
tunctionmg adenomatous goiter” ha\c frcquentl} appeared in American 
medical literature T hese terms arc olniously incorrect and misleading 
In the small percentage of cases in which true benign neoplasms are asso- 
ciated ^\lth h} pertln roidism the histologic manifestations of h}per- 
actuit} of the parenclnma ha\c been demonstrated throughout the gland 
,is a whole, so that the neoplasm should he regarded mercl} as a coin- 
cidental pathologic lesion 

'1 here is no proof that the secretion of .i benign tumor can affect the 
oigamsm as a whole or that it can gne rise to toxic manifestations 

At present it is impossible to make a differential clinical diagnosis 
between ti true benign neoplasm, an m^olut]onal nodule and a tumor 
resulting from a locah7ed aica of Inpertropln and Inperplasia wnth 
involution in a patient with In pertln roidism Nodular goiter wath or 
without h's perth} roidism and diffuse goiter with or wathout hyper- 
th} roidism w ould seem to be a more accurate and an equal!} efficacious 
clinical distinction 
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COMMENT 

Modifications of the combined suprahyoid and lateral dissections of 
the neck may be allowed m tuberculosis and Hodgkin’s disease In 
such cases the sternocleidomastoid muscle may be presented, the cervical 
nerves are spared, and the internal jugular vein is taken only as a 
matter of convenience In metastabc carcinoma, in carcinoma of the 
branchial cleft and in endothelioma of the neck the procedure is never 
more limited than that outlined in the foregoing description of the 
combined operation Sometimes additional structures must be removed , 
occasionally the hypoglossal nerve and the digastricus and stylohyoid 
muscles must be dissected out because of their involvement within a 
large carcinomatous mass Even the vagus nerve sometimes must be 
sacrificed Removal of less than the whole of the deep cervical chain 
in metastatic carcinoma involving these groups of glands is just as 
inadequate as a simple amputation without axillary dissection for 
carcinoma of the breast 

Simple suprahyoid dissection is an absolute safeguard in cancer of 
the lip It should be employed early in the course of the disease before 
gross involvement of glands has taken place, and should not be delayed 
until there is little doubt regarding the malignant nature of the swelling 
or enlargement of the glands beneath the chin Microscopic examina- 
tion of the glands may fail to reveal metastatic carcinoma in a surprising 
number of instances, but statistical studies show that m a high percentage 
of the cases in which dissection of the neck is not employed the patients 
return to the physician later on account of metastases This is especially 
true of the cases which show involvement of the muscle of the lip or m 
which there is a slight degree of differentiation of cells Dissection of 
the neck m the suprahyoid region is not mutilating, no vital structures 
are in danger, and the procedure is simple and can be accomplished by 
one with a limited surgical experience, on the other hand, the results 
from the standpoint of protection are absolute 

The combined suprahyoid and lateral dissection for metastatic carci- 
noma in the deep cervical chains is almost as satisfactory even in the 
presence of gross involvement of these glands, and in the majority of 
instances gives a complete and permanent block to the spread of the 
disease by metastases While it is true that cures are relatively few in 
carcinoma of the tongue or the pharynx, it is the inability to get rid of 
the primary focus and the infiltration of the floor of the mouth or 
pharjmx and not the inability to control metastases that accounts for the 
failure The later dissection, while not as simple as the suprahyoid, can 
be easih mastered, and is not a fonnidable procedure for surgeons who 
are skilled m handling tissues, even though they have had little experi- 
ence m operations on the neck Even m this extensive procedure, mutila- 
tion is negligible The bilateral combined operation is seldom employed, 
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hut uuu I)c pcrfonned without fear ol i>erioub conscqueuces It is wise to 
allow sullicient time hctwecn the two operations for the cstahlishment of 
collater.il circulation 

\propos ot recent (lisciisbions concerning the anesthetic to be 
einploNcd in conqilcle dissection of the neck, it has been oui experience 
that the most satist.nclon anesthetic is light ethei, that is, a minimum of 
ether and a ma\inuim ol .iir Local anesthesia with procaine hydro- 
chloride nitrous o\ide .ind owgcn, ether .ind chloroform have been 
emplo}ed Ether is preferred because postoperative pneumonia and 
mortaliU ha\e been negligible .ind because the patients have been more 
comtort.ihle following this tvpe of general anesthetic With local 
anesthesia the discomfort ol King on the table throughout the long 
period required for a p.imslakmg oper.ition ol this sort is a point to 
he weighed '1 here is more oo/ing under nitrous osidc because of the 
unavoidable evanosis, he it ever so slight, m .addition, the method of 
.idministration is more diflieult because ot the proximity of the operative 
field to the i.iee Obstetric chloroform would he the ideal anesthetic 
in the hands ot an anesthetist ahsoltitelv familiar with the drug 

Ether should he .idmmistered mtraph.ii vngcally with some machine 
.adapted to furnish air under positive pressure 1 he intratracheal method 
of administering ether anesthesia is to he avoided because of the high 
mortalitv when this method is Used because of the difficulty of adminis- 
tration, and because it is not an improvement on the mtrapharvngeal 
method 



injuucq aq ?ou pinoqs poqpiu aip ‘uoijipuoa ‘;iip lit 
‘ajojajaip ‘ uoqtqnojD [Gja^upoo ja5?aq 'll ajaq] pun ‘jciiuou ajoui qanm 
A[[Gnsn ajG saucpiclGO aip ‘sirujapicjo ‘;uiigtiG-oc|iuojip uj ^oiiGipcIua 
puG ,sa[oua5JG aip ut 2 uiA\onGU aip jo a‘;nGaaq si^iojaiasoua^JG ur osjG 
])UG ‘uoipuajscjo snoua\ ipiA\ auajJiuGS pioui iii papaipuiGjnioa si 
pasn ac[ qoii pjtioqs /[qGqojcI puG ojgs ;ou st poi[pui aq; ‘iioipnapqo 
jGuapG JO siiouaA luojj Siiiqnsaj auaj/'?tipS snoauGpiods uj c 

niatujGOjj JO poqpiu aqj Suuiiuuaiap iii aauujsissG juajS jo 
aq Xg}.u ipiqAv ‘tioijG[injio |GjajG[{oa aqj puG suis^OnauG aip SiuvGai piiG 
Suuajua s|assa\ poo[q aqj oj pjGSaj iii paiuGj'? si uonviujojui a[qGiqGA 
‘snouaAOuajJG puG jGuajjG ipoq ‘soijiiuajpa aqj jo suisAinauG uj i 

ajGs ApuaiGcldG 

SI poqpui aqj^ uoijGppin jGjauaS aip ouu poo[(| jo lunpj aajj g piiG 
uoijG[nDJiD XjGqidGa pooS st ajaqj uaijAi ssapiuGq ([jiniGddG si uoipafiii 
qang sjassaA poojq aqj jo uoijipuoa aip sp>aAaj A'[ajGjnaaG apipoi uinipos 
JO uoipafut {Guajjp-Gjjui jojjg iioijGuutiPxa aijjOiotiaSiuao-y; j 

AGVivms 

pasu aq oi pu si uoipafui aip ‘asca jo ailAi sup ut Aiqt’uonsonluiu pur 
‘p3A\0JJBii Aipaqjuiu 3JC SD[ou3iJB piiK sduk[II(Igd 3ip ‘patioiitnui i([snoi\aj(I sr 
‘auajSiiBS DUOjapsouajjG iij oiuij JSiioj /[iiptiii tiG joj s[assaA aip ut uotjuapj 


\m S3 1 LIIV33 1 \ 3 3 II I NI KOI / / THD}!! J—NO 1 33 ON 



USE OF INTRA-ARTERIAL INJECTIONS OF SODIUM 
IODIDE IN DETERMINING CONDITION OF 
CIRCULATION IN THE EXTREMITIES 

REPORT OF CASES * 

A O SINGLETON, MD 

GALVESTON, TEX 

Impairment of the circulation m the extremities due to diseased blood 
vessels, which results in gangrene and the symptoms accompanying it, 
IS of ever growing importance The conditions responsible for these 
failures of circulation may be considered as aneurysms of various types 
and obstructions to the arteries and veins The acute obstructions may 
be due to emboli or thrombi obstructing important vessels, the result of 
which may be gangrene if either the arterial or venous blocking is suffi- 
ciently complete The more chronic types of gangrene are the result of 
arterial disease, and clinically and pathologically, these are recognized 
as (1) the arteriosclerotic type which embraces senile and diabetic 
gangrene, (2) thrombo-angiitis obliterans (Buerger’s disease) and (3) 
arterial spasm (Raynaud’s disease) 

Each of these three types of disease of the blood vessels differs 
distinctly in its pathologic changes In the artenosclerotic type, the 
entire arterial system is involved, the capillaries and arterioles being 
seriously involved, and the development of a compensatory collateral 
circulation is hardly possible In thrombo-angiitis obliterans, the capil- 
laries and arterioles are not affected to a corresponding extent, and the 
development or improvement m the collateral circulation is possible 
In Raynaud’s disease, an arterial spasm exists ratlier than permanent 
changes in the blood vessels This knowledge should be kept in mind, 
and efforts at treatment of patients with gangrene or impending gangiene 
of the extremities should be guided accordingly 

In the arteriosclerotic type, in spite of many reports to the contrary, 
arterial sympathectomy is probably not indicated If methods other 
than palliative measures or amputation are used, obstruction of the 
venous return of the blood from the extremity should at least theoreti- 
cally be resorted to by partially blocking the femoral vein and thereby 
utilizing to the fullest extent the diminished amount of blood which 
passes through the small arteries It may be that in some cases the 
good results which have followed artenal sympathectomy or the injecting 
of alcohol around the artery for the same purpose, as practiced by 

* Read before the Southern Surgical Association, Augusta, Ga , December, 
1927 
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SanipbOii lI.UKllcy/ ni senile g.ingiene, have been due to the partial 
obstruction ot the femoral \ein by the swelling of the surrounding 
tissue following the operative procedures 

In the second t\pe of gangrene (Bueiger’s disease), there is a possi- 
bility of an nnpro\enient of the collateral circulation, and with the lower 
evtreinit}^ iinohed, the ligation of the femoral artery as practiced by 
Dr Dean Lewis • would possibly be the treatment of choice 

The umformit) of the .irterial ch.innels and then collateral circu- 
lation can usuall} be relied on to guide one to the most facorable site 
for ainput.ition Hut because one cannot tell the e\act condition of the 
\essels, one may sacrilice an unncccssar\ length of leg, oi again one 
may amputate at too low .i lc\el, so tluit the condition for which ampu- 
tation was pcrfoimcd would not be reheeed In order to determine 
moie delinilcK the location of the \ascnlar obstruction, many methods 
ha\e been suggested, no one ol which h.is been entirely satisfactorv 
The MossLowic/ method is well kiunvn, and the test depends on the 
alteration ol the color ol the skin which results from the alternate applica- 
tion and rcmoe.il ot <i iouini([uet But this method is often inadequate 
and unreliable 

I he change in the temperature of the foot or toe produced by the 
application and rcnio\al ol .i tourniquet, as recommended by Brooks® 
following some excellent obscre.itioiis, is more promising and with 
de\elopincnt nia} be ol great \alue 'Ihe apparatus consists of a 
thermocouple niouiiied m a hjpodcrmic needle and a galvanometer It 
permits of accurate measurements of the temperature of the foot and 
records accurately rapid change in temperature The tourniquet is 
applied for ten minutes, and the temperature of the tissues of the 
extremity falls to room temperature It was found that wuth the 
reIno^al of the tourniquet the temperature m the tissues of the normal 
extremitc rapidly rose to normal On the other hand, m the tissues of 
an extremity in w'hich there was impairment of the arterial blood supply, 
the release of the tourniquet w'as not followed by a prompt rise in 
temperature 

1 Hanillcy, W Sampson Treatment of Gangrene of the Extremities, 
Proc Roy Soc J^fed 20 485 (Feb) 1927 

2 Lewis, Dean Spontaneous Gangrene of the Extremities, Arch Surg 
15 613 (Oct) 1927, Lesions of tlic Blood Vessels of the Extremities, South 
M J 20 421 (June) 1927 

3 Brooks, Barney Intra-‘\rterial Injection of Sodium Iodide, JAMA 
82 1016 (Marcli) 1924, Diseases of the Blood Vascular System of the Extremi- 
ties, J Bone &. Joint Surg 6 326 (April) 1924, New Method for Study of 
Diseases of the Circulation of the Extremities, 7 316 (April) 1925 Brooks 
and Jostes A Clinical Study of Diseases of the Circulation of the Extremities, 
Arch Surg 9 485 (Nov ) 1924 
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Still another method of determining the condition of the circulation 
in the extremities is by the injection of sodium iodide into the arteries 
and by roentgenologic examination Brooks is also credited with making 

o 

and publishing important experimental and clinical observations in the 
use of this method He recommends the exposure of the femoral vein 
and artery m Scorpa’s triangle, and with the vein and artery clamped 
abme, 10 cc of 100 per cent sodium iodide is injected into the artery 
with a syringe and needle and a roentgen-ray exposure is rapidly made 
on a sensitive plate The pain is severe, and a short gas anesthesia is 
required I have made use of this method in six patients since the 
publication of Brooks’ work The technic employed has been slightly 
different m that a light spinal anesthesia was used m four patients, 
this seemed to have the advantage of securing the cooperation of the 
patient It was also not found necessary to expose the vessels by an 
inasion, but the solution was easily injected with a needle through the 
skin, while an assistant exerted pressure over the artery and vein just 
below the inguinal ligament The results of my experiences cause me 
to both recommend and to condemn the method It is because of the 
unfavorable results, as much as the favorable, that I am prompted to 
make a record of my observations 

Three of the six cases that are reported, occurred in patients with 
aneurysms one of the popliteal artery, one an arteriovenous aneurysm 
of the femorals and one an aneurysm of the first part of the brachial 
artery The results in these three cases were satisfactory, and the 
information gained was invaluable The other three cases occurred in 
patients with gangrene of the toes or feet Two were of the senile or 
arteriosclerotic type, and the other was a moist gangrene due to venous 
thrombosis of the femoral vein associated with sepsis In these cases, 
the results were decidedly unfavorable While the arterial tree showed 
perfectly and the condition of the circulation was revealed thoroughly, 
the damage to the already diseased and narrowed arterioles and capil- 
laries from the sodium iodide was evident, in two instances, the gan- 
grene spread rapidly, necessitating a high amputation in one, while death 
followed in the other 

report of cases 

Case 1 — E S, a cxilored man, aged 30, entered the hospital on Nov 8, 1922, 
because of chronic ulcers of the leg which would not heal Physical examination 
at this time revealed the classic signs of an aneurysmal ligament 

The diagnosis was chronic sjphilitic ulcers of the left leg and arteriovenous 
aneurysm of the left femoral artery and vein Healing of the ulcers occurred 
following the application of dressings and antisyphilic treatment The patient 
left the hospital on December 11, with the ulcers improved, but the condition 
oi the aneuosm was the same The patient reentered the hospital on Jan 16, 
1923, with ulcers of the left ankle and poor circulation in the left leg Results 
of physical examination at this time were essentially the same as those on the 



m p^^sc[ 3q ?ou [pA\ 

S9jnp330JCl |B4U3ltIU3dx3 91}; 'p3l}Sl}qB;S3 pUB UA\OU>J JjaAV XjJlBJ 9JB p9;iD 

aq o; s^uaiutisdxa gq; jo aaqtunu b 30 s;piS9J aq; aouig suoi^BAjssqo 
UAXO mo sqBiu o; ^4 bss3D3u sbav ;i ;Bq; ;p 3 3A\ ‘;u 3 uiSpnf Aub q;tAi sjuaui 

jKiBM Tnjjp ox paMont) 

ojoiv s3op oqti joqiaso? pajaanoo oaoAV srnimoA ptm anjin eqi e;uam[ja<lxa osaqj ni , 


A[[Bao(9Boao EjjraoA '(33 >91) spnnod fg qqSia-si ‘nojjjpnoa ijojaiijeiJBB xq Sop 'iziLll 


Sit 

OSS 

OSf 

n 

sx 


DOT 

008 

09f 

0S8E 

XX 


OOZ 

009 

OSf 

Of AX 

ox 


ZfZ 

009 

OAS 

98 sx 

6 


SoX 

09 

Off 

03 9X 

8 


iss 

003 

OXf 

09 81 

A 


OfS 

059 

OSf 

6 

9 

pannixnoosip 9 ibs 

ogt 

OOf'X 

OSS 

SAAX 

9 


01-8 

SAO'X 

0X9 

SSft 

f 


9L 8 

003 '8 

098 

SA9I 

fi 


09 0 

OOA‘3 

08f 

S0 9X 

S 

eano %s oa oof ‘AisnoatiBxnaqns Bpimoflof 

IS'8 

OSf 

Off 

tx 

X 

tWAiS ennns ‘AS/A/S ‘-«tuo;soia;na ‘xqajaAl 

ost 

SEX 

009 

0 

0 

ojfsnS pun noj;atuxsqo iBuapona oxX 






spanod os ‘jqS[axi 'pafa 

019 

CPl'l 



8 


OX 1 

018 

OSS 

90 6XX 

A 


SOT 

OSf 

093 

9f fS 

9 


089 

000‘X 

OOS 

80 99 

9 


ES f 

Off 

018 

0E9X 

f 


iSS 

OOOo 

OSS 

OS 93 

8 

( ajt A ax) 

S8S 

000‘s 

088 

98 8S 

0 

naA[8 eaqBB on is/e/t Bponodes 

of f 

OOS‘5 

OOf 

Af fX 

t 

‘jCtnoxBOiafnaouBBS pno euj;sa;nj ‘xqap^ 



089 

fX 

0 

paioAes eqq jo nonacuxBqo tBoapona fO 






As/oiyx pan> 3oa 

OXZ 

oox 



8t 


OET 

09 

OXE 

Of OX 

AX 


Of E 

osx 

0X8 

0S8X 

9X 


OSS 

SOS 


88 91 

9X 


OS'S 

09X 

OOf 

f9 9T 

fX 


fSX 

oxx 

OXf 

Af fX 

SX 


SSS 

ou 

039 

08 91 

sx 


Of 9 

sss'x 

OAf 

fX 

XX 


C6 8 

00S‘X 

068 

AS AX 

ox 


iSf 

sso'r 

OXf 

essr 

6 


839 

oss'r 

OSf 

OS AS 

8 


809 

OAS 

009 

93 9X 

A 


ess 

GOA'S 

OSS 

89 03 

9 

pmmxaoosip ?i»s 

03 4 

SSS'S 

099 

08 91 

9 


AS 9 

QOS'S 

OtA 

98 SX 

f 


80 A 

oxo'i 

099 

99 8X 

8 

( rsx) 

ff 9 

009' 1 

OSf 

Of XS 

S 

SllBp oano jJisnoanBfnaqns enjiBS spnnoO es 

eof 

S98 

OOf 

EX6X 

X 

%E oa oOf '9S/S5/5X ‘anifsa^nj ‘?q3iaAi. 

OXT 

06 

OOf 

03 01 

0 

pajaAOB 0qx jo tiouanjxBqo iBuapona 88 






( 9 fX) spanod ss 'qjnap qo qqSjaAi 'AS/63/SX paia 

OXf 

OfS 

0S8 

0X 88 

A 


fOS 

OSS 

OXE 

03 69 

9 


ESS 

009 

0f8 

S9Xf 

S 


OSS 

091 

098 

SA88 

f 


099 

OSS 

OSf 

SX Of 

8 

( ax 1 81) 

If f 

SIS 

OSf 

03 or 

S 

spanod of 

AS 8 

09S‘I 

OSf 

09 93 

X 

93/SE/5X 'anixsaqui ‘qqSiaAi 

000 

SEX 

OfS 

03 XX 

0 

paiaAss oqx jo uo[?anj;sqo iBnapono; jg 

na30J5iN 

qanottrv fiapjJOiqo 

own 

nou 

oinpaaoia 1° oinqnx Soa 

niaxojauoK 


— — — y 

/ 

-naacio 

' r- 

/ 

•00 001 Joa 3j\I 

•raxjT 

sn^imo^ ptiD anfjn 

pooia 


Aua 



XtOljOUJJ^qQ JVUIf^OfUJ ]D}UP7IIUp4xg 111 SB0(J UO VJVQ 


-usdxa qons 30 sqnsaj aqj pjdj3;ui o; ajqB sq o; japao uj sjo}BSt;s9AUi 
i3q}0 pamjoijsd uaaq 3ABq j^pn;s siq; ui ps^jodaa s;u3uitJ3dx3 aq; jo 
jsqiunu B ‘ppq siq; iii suop U33q sbij uor}B;u3iiiuadx3 aiqBJspisuoD sy 


■l^ 3 D^nS JO S 3 AIHDJF 


nzi 


.S/\t,// /()\— C/A’Ct / lllOX l\ IIIL EXTREMITIES 1235 

fiFit ailnii--'inii Roi.iit!4>-ii-r i\ itum ot tin. irttrnl tree bhowLd the 

connection ot the Mri\ to he i wide eoinnuinieition between the arterj and 
\ein OiKr Uion eonlirnied tile ih iniiosis ot an .nieiire Miial \ari\, and the 
alTerent ind elTerent irteries were hj,ated iiid diside'd The patient reco\ered 
trom the opentioii nid the uleefb ihoiit the aiikles healed rapidh When 
the patient w i> diMiii'-ed iroin the hobjnt il on March lo the circulation in 
the le.; 111(1 tiHit was t iirl\ K'x'd \ low localired bruit eoiild btill be heard 
()\er the middle third oi the thiKh 1 he' patient reentered the hobpital on June 
>0 beeau-e ot triettire ot the l>.ibe ot the ekiill He reeoeered coniiileteK from 
this eonditioii On Inl\ II, the temoral irtere w is ijiain injected with 10 cc of 
UK) jier eeiit siMlitiii iodide, and i roeiitjteiioKr mi was made which bhowctl the 
heated elds ot the iriers the protiindi tetiioris and a large number of bmall col- 
laterals eiiiinecting the two imrtioitb ot the irtere I he patient wab dibcharged 
troin the ho'pit il mi Jiil\ 2 ^, is improeed 

The intormuion gained be the irteriil injection jireeioiib to the operation wab 
ot ealue 111 tint it shoeeed the made ib ibilite ot attemiitmg to beparate the artere 
and eein md suture the' s^ji irate opetmigb, eehich method probablj would other- 
eei'e haee been itteinjited 

Cesr 2 — 1) I’ a colored man iged -lb, eeas admitted to the hospital on 
Jule ly, 1924, hib ehiet trouble being granuloma inguinale eehich had produced 
a urethril libtui i lie hid also compl lined ot pain m the left leg eehich caused 
him to Iimi) or to haee dillieultj in eealkiiig beeaiise ot a knot” at the posterior 
jiart oi the Joint ot the knee diagnosis ot popliteal aneuresin eeas made 
leeeiite cubic centimeters ot UX) per cent sodium iodide eeas injected into the 
temoral artere, nul a roentgenogram was made This shoeeed an enormouslj 
dilated teinor il irtere of the lett leg eeith a popliteal aiieuresm with partl> 
calcified ee ills The condition ot the entire temoral arten as shown bj 
injection ot iodine mdieated that operatiee treatment eeas not adeisable 

Without the roeiitgeii-raj obsereatioiis I think unquestionable that an mtra- 
sacular suture ot the aneuresin eeould haee been attempted, this I am sure 
eeould haee resulted m failure, and most hkele m gangrene ot the leg 

Cest 3 — \ \, a colored man, aged 39 entered the hospital on Aug 17, 
1927, suffering trom gunshot eeounds of the chest and arm One ot the 
bullets had penetrated the right axillare region and had produced a huge 
hematoma in the right axilla There was also considerable swelling m the 
region of the right shoulder The immediate swelling subsided and about one 
month alter admission a small swelling was noticed in the right axilla just at 
the junction of the axillare and braehi il arteries This swelling gradualh 
increased m si/e and became pulsating Miout six weeks itter admission, 
the swelling was about the size ot a lemon and showed ill the' classic signs 
of an aneurjsm Eight cubic centimeters ot UK> per cent sodmm iodide was 
injected directlj into the aneurism and a roeiitgeiiogr im w is m ide which 
showed that the aiieurisinal sae and the irteries below it were well mje'eted 
Immediateb after the mjeetion the extreiuiti showed some paleness which 
rapidlj disappeared without detrimental etTeets One' week liter the patient 
was operated on and a imtal ilqi w is ipiihed luumd the third pirt cit the 
axillary arterj and tightened until the i ult il pulse w is prietie illi obliterated 
At the present time the aiunrisni his alnii'st vlisippeiiexl nul the eireulane'n 
of the extremity shows signs e>t slight \eUous obstiuetion 

The profunda artere w is heie' le'Nealed, leiMUg the briehal immeeiiateh 
adjacent to the sae of the' lUeiuesin U w is touiiel so uuimueK associated 
with the sac that the emilimpl Ued in itas iiui is leiil ir suturing w is abandoned 
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Figure 1 Figure 2 

Fig 1 (case 1) — Arterial tree after ligation of the artery above and below 
the aneurysm The roentgenogram of intra-arterial injection of arteriovenous 
aneurysm made before operation was lost 

Fig 2 (case 2) — Intra-arterial injection of popliteal aneurysm showing 
enormously dilated femoral artery above with aneurysmal sac m popliteal space 
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because of fear of clcstrojing the profunda If the profunda had been 
obstructed, tlic entire collateral circulation, which was between the profunda and 
the circuinllex \cssels, would have been cut off, this would have resulted in 
gangrene of the arm 

Case 4 — Mrs J C, white, aged 28, wdio entered the hospital on April 10, 
1925, ga\e a history of having been delivered of a postmature, full term, dead 
fetus lour weeks previously Following this she had chills, fever and exquisite 
pain on the slightest pressure over the middle of Poupart’s ligament All the 
symptoms were aggravated, the leg became markedly swollen, and the foot 
began to turn back A diagnosis of moist gangrene from thrombosis of the 
left femoral and iliac vessels was made About six weeks later, a line of 
demarcation had been established at the ankle joint ‘\.t this time, IS cc of 100 
per cent sodium iodide was injected into the femoral artery, and a roentgenogram 
was made which showed that the arteries of the leg were normal There was 



Fig 3 (case 3) — Intra-arterial injection showing aneurysm of first part of 
brachial artery revealing profunda branch coming off close to the aneurysmal sac 

some blanching of the healthy tissue, and the gangrene which had become 
stationary immediately spread up the leg several inches Two months later 
the leg was amputated at the seat of election Primary union occurred, and 
the patient was discharged from the hospital on September 15 in a good condition 
The deleterious effect was evidently due to the irritation of the vessels by 
the solution, because the venous obstruction caused the drug to be retamed 
overly long before it was returned to the general circulation 

Case 5 — A P , a colored woman, aged 60, entered the hospital on Feb 24, 
1925, with a condition diagnosed as senile gangrene of the right foot, which 
extended up to the midtarsal joint It was the usual dry type After six 
weeks of expectant treatment, sodium iodide was mjected into the femoral 
artery Following the injection the leg became cold, and the circulation below 
the knee was seriously affected Two days later, the patient died 
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The patient was old, and her general condition unfavorable, howe\er, her 
death was apparently hastened by the injection 

Case 6 — B F S , a white man, aged 86, entered the hospital on Feb 4, 
1926, with a history of having been hurt in an automobile accident Physical 
examination at this time showed a fairly well nourished man with abrasions on 
the right side of the chest and tenderness there, but roentgen-ray examination 
did not show fracture While in the hospital the patient complained of a 



Fig 4 (case 4) — Arterial tree showing case of moist gangrene spreading 
higher followmg arterial injection 


feelmg of numbness in both feet and mabilitj to move them as he had formerly 
done The right foot showed a small gangrenous mass on the first and second 
toes The great toe was invohed to the size of about a five cent piece 
•Vnesthesia involved all the toes of the foot Both feet were numb, and the 
patient \vas unable to flex the metarsal and phalangeal joints There ^\as 
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some pain involving tlic aflfected area Touch and pressure sense was lost over 
the discolored portions, but pain, especially on tlie application of heat, was 
present This minibness of the toes bad become progressively worse during 
the last several years The nuinbiicss during the last few days began to 
involve the right hand and lingers, particularly the fifth finger The predominant 
loss was that of the sense of touch The condition in the left leg became 



Fig 5 (case 5) — Arterial tree in case of senile gangrene One view shows 
the leg upside down While the main arterioles are open in both anterior and 
posterior tibias, senile gangrene occurred in the foot due to the obstruction of 
the arterioles and capillaries 

progressively worse while the patient was in the hospital It became cold, 
motion was lost, and the leg was painful On February 8, 15 cc of 100 
per cent sodium iodine was injected into the left femoral artery, and roentgeno- 
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pital as showing li3perlropliy of tlie exophthalmic goiter type and m 
the remaining five patients (who had taken iodine before operation) 
^\ere found llie "typical exophthalmic goiter hypertrophy and hyper- 
plasia of an iodine remission" (Rienhoft) Three of the five patients 
t\ho took compound solution of iodine vhile in the hospital showed an 
a^e^agc remission from iodine, with a drop m the basal metabolic rate 
from 37 to 15 per cent above normal, from 55 to 13 per cent above nor- 
mal and from 57 to 31 per cent above normal, respectively Three other 
Iiaticnts had taken iodine just before entering the hospital In the other 
file cases, iodine was not given In onlv one of the thirteen patients was 
there eMdence of lieait disease (mitral stenosis and auricular fibrilla- 
tion) Two other patients had edema, in one probably as a result of 
slight myocardial insufficiency and in the other of marked secondary 
anemia (hemoglobin content 58 per cent) 

Of the other two patients m tins group who did not show a stnking 
degree of Inpertroph) and Inpcrplasia, sections from the gland of one 
showed a small locahrcd amount of hypertrophy and hyperplasia in a 
cvstic area which contained an abundance of colloid He was extremely 
obese, his postoperatn e basal metabolic rate w'as 26 per cent above 
normal and he had had a cy^stic nodule for fi\e years He presented 
doubtful clinical e\idencc of hyperthyroidism In sections from the 
gland of the other patient it was possible to demonstrate three types 
of cellular structure — (a) typical “fetal" adenoma, {b) involution of 
the gland without hypertrophy and hyperplasia and (c) localized areas 
of hy^pertrophy and hyperplasia When at rest, his pulse rate was 
60 beats to the minute, and his basal metabolic rate fell from 28 per 
cent abo\e normal to‘l6 per cent above normal after twm days' rest 
in bed without medication He complained only of tremor and loss 
of w'eight Of this younger group, the eleven patients wdio were 
frankly’’ th-^ rotoxic show’ed marked evidence of hypertrophy and 
Ir\ perplasia of the exophthalmic goiter type wdnch satisfactorily explains 
their clinical picture 

Except in two patients wffiose hemoglobin content (Sahli) was 
58 and 60 per cent (the latter being the patient previously mentioned 
as having mitral stenosis and auricular fibrillation) anemia w’as not 
present Including these two patients, the average hemoglobin content 
was 74 per cent, the average duration of the goiter (after its discovery) 
w’as four and a half y'-ears, and the average blood pressure was systolic 
123 and diastolic 68 Three patients showed fairly high basal metabolic 
rates 67, 65 and 55 per cent above normal, respectively, the average 
elevation above normal was 35 per cent Although exophthalmos was 
not noted in any one of these cases, four patients show’ed a slight 
’aggmg of the hd (von Graefe’s sign) 
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formed by Sauerbruch and Hyde They denuded the abdominal wall 
of two rabbits and sutured the skin of one to that of the other Later, 
when a good crossed circulation had been established, an obstruction was 
created m one, following which the same toxic symptoms and death 
also occuried in the animal in which obstruction had not been established 
The outcome undoubtedly would have been the same if a duodenal fistula 
had been estabhshed in one of the animals 

Sugito claims to have isolated a toxin in the blood returning to the 
liver from the intestine m the mesenteric veins in dogs with intestinal 
obstruction When the serum from blood thus obtained was injected 
into the pentoneal cavity of rats, toxic symptoms were observed that 
were not elicited following the injection of blood from animals without 
obstructions Wilkie and McLean and Andries,^® however, have 
transfused large amounts of blood from dogs with intestinal obstruction 
to normal animals, without any untoward effect Wilkie also removed 
the intestinal contents from a dog with obstruction and placed them 
m the obstructed intestine of another dog without hurrying the develop- 
ment of toxic symptoms A number of investigators have demon- 
strated that intestinal contents obtained from animals with intestinal 
obstruction do not elicit toxic symptoms when placed in the bowel of a 
normal animal 

Schonbauer ■*- and Chenut^“ contended that abnormal absorption in 
simple obstruction may occur via the pentoneal cavity Schonbauer 
stated m support of his contention that iodine placed in the bowel of a 
dog with intestinal obstruction can be recovered from the peritoneal 
cavity He believed that death during obstruction is due to toxins per- 
meating the wall of the bowel and being absorbed from the peritoneal 
cavity rather than to abnormal absorption from the lumen of the intestine 
Schonbauer and Loffier stated that the antitryptic titer of the blood of 

36 Sauerbruch, F, and Hyde, M Weitere Mitteilingen ueber die parahiose 
bei Warmbeitem nut versuchen ueber Ileus and Uramie, Ztschr f Exper path u 
Therap 6 33, 1906 

37 Sugito, S Ueber die Todesursache bei Ileus (Intoxicationstheorie), 
Mitt a d med Fak d k Univ Kyushu u Fukuoka 9 229, 1924 

38 Wilkie, D P D Acute Intestinal Obstruction, Lancet 1 1135, 1922 

39 McLean, A , and Andries, R C Ileus Considered Experimentally, J A 
M A. 59 1614 (Nov 2) 1912 

40 IVilkie, D P D Experimental Observations on the Cause of Death in 
•Acute Intestinal Obstruction, Bnt M J 2 1064, 1913 (footnote 38) 

41 Clienut, A L’Epcrimentation dans I’occlusion mechanique du jejunoileon. 
Rev d chir 45 474, 1926 (footnote 38) 

42 Schonbauer, L Die Fermente in Ihrer Beziehung zu gewissen der Gal- 
Icnblase und zum Ileus, Arch f klin Chir 130 427, 1924 

43 Chenut (footnote 41, first reference) 

44 Schonbauer, L, and Eofiler, E Ueber Ileus-serum, Experimentelle und 
Khnische Untersuchungen, Wem klin Wchnschr 38 135, 1925 
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patients suffering from intestinal obstruction is increased, and they 
recommended the use of an antitryptic ferment Chenut has examined 
histologically the intestinal wall in cases of simple obstruction and has 
observed evidence of damage to the mucosa at and above the level of 
obstruction He found muscular and mucous and submucous layers 
thinned out The epithelium over the intestinal vilh appeared 
desquamated in areas 

In strangulating types of obstruction when gross evidence of damage 
to the intestinal wall such that the bowel is no longer viable is present, 
the bowel undoubtedly becomes permeable to the products of autolysis of 
the wall of the bowel consequent on the strangulation and to the contents 
within the lumen as well When the viability of the wall of the bowel 
in simple obstruction is threatened by the distention of the intestine, 
permeation of the wall by toxins and absorption via the peritoneal 
cavity no doubt may also occur As has been pointed out previously,^® 
however, it is unusual to observe destructive changes in the wall of the 
bowel during simple occlusion Distention ulcers or the gangrenous 
patches that occur on the antimesenteric border of the strangulated 
intestine are infrequently observed in simple obstruction We have 
observed them frequently in closed loop obstruction with the continuity 
of the remainder of the tract reestablished The tension in such a loop 
with both ends closed must, therefore, be much greater than in simple 
severance of the continuity of the bowel 

The fact that dogs with an obstruction high up in the severed gut 
can live for three weeks after having been given sahne solution subcu- 
taneously for a few days militates against the theory of the migration 
of toxins through the wall of the bowel and their absorption via the 
peritoneal cavity m simple obstruction A great amount of toxin was 
not absorl^ed through the distended wall of the bowel in the animal with 
an enormously distended intestine which lived forty-two days followmg 
severed gut obstruction in the descending colon The absorption from 
the bowel via the pentoneal cavity could also not have been great in the 
animals with duodenal occlusion which survived the procedure for almost 
three weeks after a few days of subcutaneous administration of salt 
solution and in which the obstructed segments were found uniformly 
markedly dilated 

A denial is not made of the suggestion that in simple intestinal obstruc- 
tion absorption may be increased over that present in the normal bowel , 
but evidence of it has not been elicited in these experiments The more 
rapid death when the obstruction occurs high up in the intestine, how- 
ever, is not accounted for by the formation and absorption of a more 
potent toxin than that present when the obstruction is low dovm in 
the bowel, the more likely cause is the rapid dehydration and loss of 
body chlondes attending obstruction of the upper part of the intestinal 
tract 
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1254 ARCHIVES OF SURGERY 

That liver insufficiency does not play a great role in simple obstruc- 
tion, as has been suggested, is apparent from the injections of histamine 
into the mesenteric veins of dogs with intestinal obstruction, described m 
a previous paper The liver of animals with intestinal obstruction still 
possessed the same slightly detoxifying action for histamine observed m 
the liver of normal animals The presence of a high blood fibrm m ani- 
mals with an obstruction in the upper part of the intestine, as observed 
by Haden and Orr,^'^ is also against such an assumption 

The increase m the excretion of nitrogen in the urine could be due 
to a toxic action occasioned by abnormal absorption , but the same obtains 
m obstruction of the cervical esophagus Is it likely that absorption plays 
any great role in the death of such an animal? 

SUMMARY 

Obstruction of the upper part of the intestine is much more serious 
than obstruction low down in the colon An animal with the former type 
of obstruction dies sooner because dehydration and loss of chlorides 
occur more rapidly Subcutaneous administration of saline to such an 
animal prolongs his life and obviates the alteration in blood chemistry 
noted in animals with duodenal obstructions to which salt solution is not 
given An increased excretion of nitrogen, however, also occurs in the 
urine of animals with duodenal obstruction to which salt has been given 
A temporary administration of saline is just as efficient in prolonging the 
animal’s life as continued daily administration Therefore, the virtue 
of the remedy cannot he in any detoxifying mechanism The fact that 
animals with gastric or duodenal fistulas die as quickly as dogs with 
obstructions at the same level and with the same changes in the chemistr)^ 
of the blood and increase in nitrogen excretion m the urine, and the fact 
that the administration of saline prolongs the life of such an animal also 
indicate that the virtue of the drug lies in substitution therapy Dogs 
with duodenal obstruction on which gastro-enterostomy has been per- 
formed can live indefinitely when given salt solution for a few days 
In such an animal, the conditions are right for permanent recovery when 
the dehydration and the loss of the contents of the stomach incident 
to the obstruction have been ameliorated by the administration of saline 
The animal with esophageal obstruction does not lose chlorides and fluid 
by vomiting, but the life of the animal can be prolonged by the adminis- 
tration of saline On the same basis of loss of fluid and fixed base from 
the body, some alteration in the permeability of tissue is necessary to 

45 Werelius \ Is Death m High Intestinal Obstruction Due to Liver Insuf- 
ficieno ^ J •\ M A 79 535 ( Aug 12) 1922 

46 Haden and Orr Rlood Fibrin in Upper Gastro-Intestmal Tract Obstruc- 
tion J Exptr Med 45 427, 1927 
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explain the death of an animal with esophageal obstruction or a rabbit 
with duodenal obstruction that does not vomit In the animal with ileal 
or colonic obstruction the marked increase of nonprotein blood nitrogen 
and low values for blood chlorides are not obtained The administration 
of saline in low obstruction would therefore not afford the same pro- 
tection as It does to animals with duodenal obstruction 

CONCLUSIONS 

1 The explanation of the rapidly fatal issue in dogs with obstruction 
m the upper part of the intestine is to be found m the rapid dehydration 
and loss of chlorides accompanying occlusion of this portion of the 
bowel 

2 The virtue of saline solution m the treatment of patients with 
obstruction m the upper part of the intestine does not he in any protective 
or detoxifying influence, but in its value in replacing the chlorides and 
fluid lost 

3 Evidence was not obtained to show that dogs with simple obstruc- 
tion in the upper part of the intestine died as the result of absorption of 
toxins from the obstructed bowel 

4 Interference with the continuity of the upper part of the intestine 
(occlusions or complete external fistula) gives rise to an increased non- 
protein nitrogen in the blood and low blood chloride values , an increase 
in the excretion of nitrogen in the urine also occurs The administration 
of sodium chloride prevents the increase m the nonprotein nitrogen of 
the blood, but the urinary excretion of nitrogen continues to be high 
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PROBABLE INFLUENCE OF PANCREATIC JUICE 
IN THE REGULATION OF GASTRIC 
ACIDITY* 


ROBERT ELMAN, MD 

ST LOUIS 

Drainage of the total external secretion of the pancreas, as already 
reported m a previous communication,^ leads to increasingly severe 
vomiting in a few days, and, in about a week, to a fatal outcome In the 
attempt to explain these symptoms of gastric irritability, a number of 
observations were made The contents of the stomach were examined 
in most of the animals, and the behavior of gastric acidity was studied 
in a special way The results will be presented in detail They have 
suggested among other things that a reciprocal relationship exists 
between the alkaline pancreatic juice and the acid secretion of the 
stomach 

One aspect of this relationship has long been known, and the 
data herein contained adds further proof, that is, that the acid gastric 
juice, passed into the duodenum, is the normal stimulus of pancreatic 
secretion Its discovery by Dohnsky- in Pavlov’s laboratory has been 
amply confirmed by all subsequent observers Others of Pavlov’s pupils, 
notably Boldyreff,® brought forth evidence to support the idea that by 
reflux into the stomach the alkaline pancreatic juice neutrahzed and 
thereby regulated the level of gastric acidity The latter hypothesis has 
remained more or less unconfirmed, though in the past few years much 
evidence in its support has accumulated The observations herein 
recorded, as will be pointed out subsequently, not only seem to support 
this theory, but also tend to indicate that it may be an important 
phenomenon 

METHODS 

All observations were made on healthy adult dogs m which the total external 
secretion of the pancreas was being drained to the outside in a closed collecting 
system under aseptic conditions This was possible by intubating the large pan- 
creatic duct according to a method previously described^ In some dogs, pro- 
vision was made for the return of the juice to the duodenum so that the secretion 
could be collected or reverted to the animal at will The experiments here 
described were always performed during the first days of drainage and, there- 
fore, before the onset of the severe vomiting 

"^From the Department of Surgery, Washington University School of 
ifedicine and Barnes Hospital 

1 Elman, R, and kIcCaughan, J M J Exper kled >15 561, 1927 

2 Dohnsky, J L Diss , St Petersburg, 1894 

3 Boldyreff, W Ergebn. <L Physiol 11 121, 1911 
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The contents of the stomach were obtained with a small rubber tube con- 
nected at one end with a small perforated metal bulb such as is used for 
duodenal drainage The animal was placed in a Pavlov frame while aspirations 
were performed The acidity of the contents of the stomach were determined 
by titration with tenth normal sodium hydroxide with dimetliyl-amino-azobenzene 
(Toepfer’s reagent) as the end point for “free”, and phenolphthalem for “total”, 
acid All samples were centrifugalized, since most of them contained a good 
deal of debris, particularly those removed from the fasting stomach Only tlie 
clear fluid thus obtained was used in titrations 

To study the behavior of gastric acidity, a “test meal" of 200 cc of 0 5 
per cent hydrochloric acid was used as originally devised by Boldyreff’ The 
solution was deliberately introduced by gavage, and specimens were aspirated 
every ten or fifteen minutes thereafter till the stomach was empty Animals 
were deprived of food for from four to six hours, as a rule, and the contents of 
the stomach were emptied before the experiment was begun 

These experiments afforded opportunity, at the same time, to measure the 
effect of gastric acidity on the secretion of the pancreas The collectmg tube 
draining the gland was connected with a sterile graduate, and the amounts of 
fluid flowing were recorded at regular intervals, both before and after the acid 
was given 

EXPERIMENTAL OBSERVATIONS 

The Acid Stimulus to the Flow of Pancreatic Juice — Fractional 
readings of the secretion of pancreatic juice following the introduction 
of 0 5 per cent hydrochloric aad into the stomach revealed an immediate 
and marked augmentation in the rate of flow In the instance repre- 
sented in chart 1, typical of a number of identical experiments, 51 cc of 
clear sterile secretion was collected during the course of one hour after 
the acid was given, or nearly three times the hourly average of the entire 
twenty-four hour output Though this confirms the observations of 
other workers, I believe that my experiments are the first performed 
on unanesthetized animals yielding sterile juice from the entire pancreas 
and must, therefore, more closely represent the normal conditions 

Failure of Acid Neutralization during Dtainage of Pancreatic 
Juice — Normally, acid solutions introduced into the stomachs of healthy 
dogs,* as well as healthy human beings,® are promptly and completely 
neutralized This progressive lowering of acidity did not occur in ani- 
mals in which the total pancreatic juice was flowing to the outside It 
remained high, so that aside from a slight drop at first, the titrated 
acidity (against phenolphthalem) of the final sample was nearly the 
same as that of the first one Twelve experiments were performed on 
eight different animals, and the results were the same The curves in 
chart 2 represent an instance in a dog provided with an “altercursive” 
or double intubation which enables juice to dram to the outside or to 

4 Boldyreff, W Quart J Exper Physiol 8 1, 1914 

5 Boldyreff (footnote 4) Apperly, F L , and Cameron, G Med J 
Australia 1 521, 1923 
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Chart 1 — The acid stimulus to the flow of pancreatic juice is shown by the 
prompt increase in the rate of secretion from an intubated dog following the 
giving of 200 cc of 0 5 per cent hydrochloric acid by gavage (indicated by 
the arrow) The normal rate of flow of 3 cc for each ten minutes increased 
to 9 and then to 10 cc , and gradually dropped back to the normal rate after 
eight) minutes The dog weighed 10 Kg 



Chart 2 — The failuie of acid neutralization in the stomach after the giving 
of 200 cc of 0 5 per cent hydrochloric acid by gavage to a dog draining the 
entire pancreatic juice is shown in the upper curve The titrations for “total” 
acid in succcssue aspirations remained high even after one and one-half hours 
B) contrast the prompt neutralization is shown in the lower curve of the same 
experiment in the same dog, but at a time when pancreatic juice was flowing 
back, to the duodenum The difference of twenty-five minutes in emptying time 
should ako be noted (see text) The lower arrow indicates pancreatic juice 
flowing to the duodenum, the other arrow indicates pancreatic juice flowing to 
the outside 
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flow back to the duodenum at will ^ The lower curve shows the normal 
drop in the acidity of the solution introduced into the stomach at a time 
when pancreatic juice was flowing back to the duodenum, the upper one, 
the absence of neutralization when it was draining to the outside 

The experiments of Bolyreff ’ and of Migay “ may well be referred to at 
this point These authors did not find any lowering m the acidity of hydrochloric 
acid solutions given dogs after ligation of the pancreatic ducts or after occlusion 
of the pylorus When the common bile duct or lower end of the esophagus 
was obstructed, neutralization proceeded normally They concluded from this 
that neither bile nor swallowed saliva are responsible for the phenomenon, but 
rather the reflux of pancreatic juice into the stomach 

It IS of special interest to note the behavior of “free” and of “combined’ 
acid m these experiments, as shown in cliart 3, which represents a typical 
instance Though the former ‘value fell, the latter rose pan passu, so that the 
“total” acid remained the same In the normal, combmed acid was not found, 

Titrations of the Clear Fluid Obtained After Centnfiigahaation of the Contents of 
a Stomach Removed from Fasting Dogs Draining Pancreatic Juice Showing 
High Combined and Total Acid tn Contrast to Those Removed from 
Dogs tn Which the Juice ivas Flowing Back to the Duodenum 
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as the total and free acid were always the same, the fall m acidity affecting each 
equally This phenomenon may well be explained by the probable buffer action 
of the large amounts of intestinal contents regurgitated into the stomachs of 
these dogs which lose their total pancreatic juice The samples in the normal, 
on the contrary, were always clear The significance of this observation will 
be discussed 

The High Actdtty of the Fasttng Contents of Dogs Draining the 
Total Juice — The contents of the stomach obtained from dogs after one 
or more days of drainage showed a much higher “total” aad than 
normal, in a few cases, it was three times as great (table) These 
speamens, too, showed a high value for the “combined” acid and con- 
tained a considerable amount of intestinal contents, as already mentioned 

The Regurgitation of Intestinal Contents into the Stomach — In every 
instance in which the contents of the stomach were aspirated during the 

6 Migay, F , quoted by Babkin, B P Diss , St Petersburg, 1909 , Die 
aussere Sekretion der Verdaungstruse, 1914, p 382 
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drainage of the total pancreatic juice, a good deal of admixed material 
was found When drainage had occurred for three or four days, the 
specimen was thick and brownish, and by its fecal odor it betrayed its 
origin in the lower ileum Autopsy in each case showed an intact gastro- 
intestinal tract without evidence of gastrocolic or ileogastric fistula It 
was obvious that the material in the stomach was regurgitated intestinal 
contents, such as are never found in the stomach under normal conditions 
Centrifugalization always yielded three layers The upper layer was 
. grayish and proved to be neutral fat , the lower one was dark brown oi 
black, its nature was undetermined, and there was a more or less clear 
fluid between the two Titration of this fluid always showed a high 
content of acid 



Chart 3 — ^The behavior of “free” and “combined” acid in titration of 
aspirated samples after the giving of 200 cc of 0 5 per cent of hydrochloric acid 
solution to a dog draining the total pancreatic juice After the free acid decreased, 
the combined acid increased so that the "total” acid was always the same. The 
aspirated samples always contained much regurgitated intestinal contents which 
probably accounted for this (see text) 

COMMENT 

The observations herein recorded throw considerable light on the 
nature of the severe gastro-intestinal upset which follows drainage of 
the total pancreatic secretion In brief, they show that the contents 
of the stomach of such animals are abnormally acid, and, moreover, 
that there is a failure of neutralization to occur when acid solutions 
are introduced into their stomachs, though an intense flow of pancreatic 
juice IS always provoked thereby Finally, the constant finding of 
intestinal contents m the stomach of these animals shows that regurgi- 
tation occurred regularly 

The first inference from these observations was that I was dealing 
with a condition whereby some mechanism for the regulation of gastric 
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acidity was interfered with, and the second one, that the alkaline 
pancreatic juice was responsible The intense regurgitation of intestinal 
contents into the stomach, contents even from the lower part of tlie 
ileum, pointed to an attempt on the part of the body to compensate 
for the missing pancreatic juice, indeed, by its buffer action, it did exert 
some neutralizing effect (chart 3) Analysis of the evidence of others, 
finally seemed also to point to the existence of this mechanism and to 
its importance in the relationship between stomach and duodenum, both 
normally and in certain pathologic conditions 

That the level of gastric acidity is actually regulated by some neu- 
tralizing agent rather than by variations in the secretory activity of 
the gastric glands is based on the fact that pure gastric juice is always 
secreted at a much higher acidity than is ordinarily found in the contents 
of the stomach even after a test meal Pavlov was the first to maintain, 
on the basis of his own observations, that the gastric glands secrete 
a juice of a constant and rather high acidity of about 0 5 per cent 
hydrochloric acid, or, in terms of titration values, of 140 ’’ More 
recently, Carlson,® though questiomng the truth of Pavlov’s contention, 
in observing two patients with esophageal stricture and gastric fistula 
found that the actively secreted juice is always of a constant acidity 
close to 0 5 per cent hydrochloric acid Rehfuss and Hawk reported 
evidence to show that human beings secrete gastric juice of a constant 
and high acidity,® and Hollander,^® by experimentation on dogs, has 
shown that the actively flowing secretion from a Pavlov pouch is of 
a high acidity which after the injection of histamine equals a pn of 
0 92, or greater than 0 5 per cent hydrochloric aad The much lower 
figures obtained in normal stomach contents must obviously be due to 
the existence of some neutralizing mechanism Such a mechanism, 
furthermore, has been strikingly demonstrated by Kahn and Yatire 
These authors, using />h as a measure of acidity, gave test meals to 
dogs with a Pavlov pouch and simultaneously studied the contents 
of the mam stomach as well as the pure juice flowing from the isolated 
pouch Whereas the former varied considerably and never was more 
acid than pn 1 9, the pure juice was secreted at the high and constant 
acidity of />H 1 1 

This regulation may occur, of course, by the diluting action of 
swallowed saliva, mucus, bile or pvlonc secretions, and this mechanism 

7 Pavlov, J P The work of the Digestive Glands, London C Griffin & 
Company, 1910, p 32 

8 Carlson, A J Am J Physiol 33 248, 1915 

9 Rehfuss, M E , and Hawk, P B Gastro-Intestinal Studies JAMA 
63 2088 (Dec 12) 1914 

10 Hollander, F Proc Am Soc Biol Chem , J Biol Chem 74 23, 1927 

11 Kahn, J, and Yaure, G Arch f d ges Phvsiol 206 119, 1924 
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100 diastolic) and caidiac liypertrophy None of these factors, how- 
ever, except the anemia, can he said to have influenced the hyper- 
thyroidism otlier than indirectly These five patients, however, were 
suffering from conditions which placed the heart undei a continuous 
abnormal strain Of the eight cases, six weie classed by Rienhoff as 
typical instances of exophthalmic h)'pertrophy, although the presence 
of a capsule had influenced the pathologic laboratory to designate them 
as mixed colloid and fetal adenomas The other two patients showed 
more than average In^pertrophy and hyperplasia 

Of the ten patients wlio were given iodine m the hospital, three 
showed marked improvement, three slight improvement and four none 
Two of the patients who were not helped by iodine died, one, whose 
basal metabolic late was 60 per cent above noimal, had maiked anemia 
(hemoglobin content 55 per cent, led blood cell count 3,068,000), blood 
piessure of 170 systolic and 60 diastolic and a large C3fstic goiter in 
which cellular hypertro])hy and hyperplasia of the small acinar type were 
demonstrable at operation , the other, u hose basal metabolic rate was 
40 and 37 per cent above normal, had auricular fibrillation and a goiter 
of twenty-foui } ears’ duiation, Avhich showed t)'pical cellular hyper- 
trophy and h}peiplasia with areas of degeneration One of the patients 
who was not benefited b\ iodine became restless and had a much higher 
basal metabolic rate, probably as a result of psychic disturbance, in the 
other patient, the basal metabolic rate rose from 25 to 31 pei cent above 
normal in ten days, and the iodine was discontinued The three patients 
who improved markedly under treatment with iodine showed char- 
acteristic ceikilai h) pertrophy and h} perplasia which had undergone 
an iodine remission In two of the three patients who showed only 
slight imiirovement under tieatment with iodine, encapsulated areas of 
cellular hypertrophy and hyperplasia were demonstrated The effect 
of iodine was mucli less striking and less frequent m the older group 
than in the younger group 

The average increase in the basal metabolic rate was 39 5 per cent 
above normal, the average blood pressure was 162 systolic and 
SO diastolic 

In the oldei group an appreciable secondaiy anemia was not uncom- 
mon, the average hemoglobin content being 66 per cent This factor 
serves ^ at least to increase the load of the heart as well as to raise 
the basal metabolic rate 

3 Blalock, Alfred, and Harrison, Tinslev R Unpublished Observations 
on the Cardiac Output in Anaemia, quoted bv Harrison and Leonard J Clm 

Investigation 3 1, 1926 „ _ , , . 

4 Tompkins, E H , Bnttingham, H H . and Drinker, C IC Basal Metab- 
olism in Anaemia, Arch Int Med 23 441 (April) 1919 
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[Ed Note — The article by Turner was published in 1924, but was 
o\erlooked at that time and so not included in the Report of Progress 
in Orthopedic Surgery Only recently was our attention called to it, 
but It appeared significant, and for this reason it is abstracted in this 
report We have observed several patients who unaccountably developed 
painful stiff hands after Colles’ fracture, and Turner’s theory affords a 
plausible explanation ] 

Late Results of Fra-ctiires of Long Bones — Walker has continued 
with his studies of the late results of gunshot and other fiactures among 
the American combatants in the World War He reviewed the results in 
4,647 fractures of the femur He compared the results in veterans who 
applied to the bureau for relief twelve, eighteen, twenty-four, thiity, and 
thirty-eight months after injury After a period of four years, the 
examination showed an improvement in disability rating of 86 per cent 
in the twelve months group , 77 per cent in the eighteen months group , 
62 per cent m the twenty-four months group , 45 per cent in the thirty 
months group, and only 14 per cent in the thirty-six months group 

Ep^iphyseol Separation of the Ischium — Schoolfield described the 
rare case of a patient with epiphyseal separation of the ischium 
Roentgen-ray examination showed an inward displacement with con- 
siderable encroachment on the pelvic cavity, the ilium and pubes appar- 
ently remaining in normal relationship There was a defect m the 
acetabulum The head and neck of the femur showed changes charac- 
teristic of Legg-Calve’s disease A perfect reduction was finally obtained 
following two manipulations and fixation of the hip in a position of 
wide abduction 

Fiactiues of the Knee — Zanoh made a study of fractures in the 
region of the knee, excluding fractures of the patella, using the material 
of the Rizzoli Institute Between the years 1899 and 1922, thirty-four 
patients with such fractures were treated of a total of 1,864 fractures, 
thus making a proportion of 1 23 per cent Interarticular fractures of 
both the lower end of the femur and the upper end of the tibia were 
included From a study of the results the writer concluded that con- 
serv'ative treatment, using the traction apparatus of Zuppinger until 
replacement of the fragments is obtained and then immobilization in 
a plaster casing, is the method of choice 

[Ed Note — We do not know of any more difficult fracture problem 
than that represented by some of the interarticular fractures of the 
upper end of the tibia The entire joint surface may be disrupted, and 

63 Walker, J B U S Vet Bur M Bull 3 651 (July) 1927 

64 Schoolfield, B L J Bone & Joint Surg 9 498 (July) 1927 

65 Zanoli, R Chir d org di Movimento 10 463 (April) 1926 
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oped aulicular fibrillation with the thyrotoxicosis This ivas the only 
case 111 the younger group in which auricular fibrillation was noted, 
whcieas in the oldei patients, whose heaits were less able to stand the 
strain, fibrillation occurred in eight cases The fact that the cardiac 
symptoms alwa3^s cleared up, or at least wei e greatly ameliorated, after 
tltyroidectomy is, apparently, an argument against any cardiac damage 
resulting fiom the thyrotoxicosis At any rate, it proves that the condi- 
tion of these hearts (m this series all to be found in the older group) 
may change from auiicular fibrillation and myocardial insufficiency to 
normal rhythm and compensation when the metabolism has been lowered 
and presumably the th}Totoxicosis has been removed 

Chiistian” cites two instances of caidiac decompensation which 
occurred uhen the basal metabolic rate in long-standing cases of 
nn-xedema was brought up toward normal by the use of desiccated 
thyroid gland The heart m these cases was able to function satis- 
factorily on a low plane of metabolic activity, but was unable to stand 
the added burden brought about b}*- an increase in the metabolic rate 
In like manner one may explain the satisfactory therapeutic results of 
subtotal thyroidectomy reported by Hamilton m two cases of cardiac 
decompensation with nodular goiter, without hyperthyroidism In these 
cases, compensation was established when, presumably, the metabolic 
rate was lowered from normal to subnormal, and the question of 
thyrotoxicosis did not enter m 

Robinson and Burwell,^^ studying a case of hyperthyroidism, find 
the cardiac output greatly increased, and believe this to be an evidence 
of abnormal heart strain Similar observations are reported by 
Liljestrand and Stenstrom rvho report observations on eleven cases 
of exophthalmic goiter in which there was a cardiac output of 80 per 
cent above normal (female) and fOO per cent above normal (male) 
Harrison and Leonard believe, from their study of cardiac decom- 
pensation m dogs, that this condition is associated with an increased 
cardiac output, and Robinson reports confirmator}’- observations in 

9 Christian, H A The Heart and Its Management in Myxedema, Rhode 
Island M J 8 109, 1925 

10 Hamilton, Burton E The Heart in Toxic Thyroid States, S Clm 
N Amer 4 1411, 1924 

11 Robinson, G C, and Burwell, C S Personal communications, quoted 
by Harrison, T R , and Leonard, B W J Clin Investigation 3 1, 1926 

12 Liljestrand, G, and Stenstrom, N Circulation in Exophthalmic Goiter, 
Acta med Scandinav 63 99, 1925, abstr, J A M A 86 456 (Feb 6) 1926 

13 Harrison, T R, and Leonard, B W The Effect of Digitalis on the 
Cardiac Output of Dogs and Its Bearing on the Action of the Drug in Heart 
Disease, J Clm Investigation 3 1, 1926 

14 Robinson, G C The Disturbances of Cardiac Function Leading to 

Heart Failure, Soutli M J 20 222, 1926 
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injuries of the semilunar caitilages and of the cruaal and lateral liga- 
ments are frequent accompaniments The only chance of restonng 
function m such a knee lies m early operative treatment There is such 
wide variation m the damage caused by these fractures that it is impos- 
sible with fairness to group them m one class and conclude, as the author 
of the foregoing article has done, that nonoperatne tieatment is the 
method of choice ] 

rese\rch 

Influence of Diet on Healing of Wounds — Herrmannsdorfer,®® who 
m collaboration with Sauerbruch previously studied the effects ot diet on 
patients witli surgical tuberculosis, has now gathered together his obsen^a- 
tions bearing on the effects of diet on wounds and infections He tound 
important differences between the metabolism of healthy persons and 
that of persons with infected ivounds The reaction of infected wounds 
IS acid, and the more severe the infection the greater the acidity The 
alkali reserves of the blood are lowered He stated that it is possible 
by suitable diet to influence the acidity of the wound and that this can be 
demonstrated With an acid diet the weight of the body is in balance, 
the wound shrinks, the secretion decreases, and the bacteria dimmish, m 
both ■variet}’' and number On the other hand, with an alkaline diet the 
weight of the body increases and the appearance of the wound changes 
for the worse The granulations sivell, the wound secretion becomes 
greater m amount, a pseudodiphtheritic membrane spreads oi er the sur- 
face, and the bacteria are increased in number and in vanety The writer 
expressed the belief that the expenments clearly show tliat the living tis- 
sues are subject to great variation in chemical composition and that tliese 
changes have an influence in determining whether bacteria will find them 
favorable or unfavorable culture mediums 

[Ed Note — We report this article with reserv'e, hoping that it may 
stimulate others to repeat the expenments and either confirm or disprove 
Herrmannsdorfer’s observations ] 

Joint Fluid Ferments — ^Abderhalden and others have showm that tlie 
juices of certain organs have speafic reactions resembling those of fer- 
ments in that they act only on peptones obtained from those organs 
Hempel tested s)Tional fluid on joint cartilage, using Abderhalden’s 
microtechmc In six of twenty-two patients specific ferments w^ere 
demonstrated, m seven patients the results were negative, and in the 
remaining patients the joint fluid was not of a character to permit 
optical examination In four of the six positive tests, the cartilage was 
distinctly affected The reaction is said to be so exact that a lesion of 

66 Herrmannsdorfer, A Deutsche Ztschr f Chir 200 534 1927 

67 Hempel, C Zentralbl f Chir 54 2377, 1927 
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CO^CLUSIONS 

1 In a senes ol thiity-two cases designated as instances of nodular 
goitei with hyperthyroidism, sections from the gland in every instance 
revealed areas of hypertrophy and hyperplasia of the thyroid 
epithehnm 

2 Patients in the age group below 45 years show patlijologic 
changes closely simulating those of exophthalmic goiter, and their 
disease may be classified as mild, pure hyperthyroidism 

3 Patients in the age group above 45 years nearly all present morbid 
conditions such as heart failure. In pertension, obesity or anemia, which, 
when augmented by more or less slight hyperthvroidism, present a 
serious clinical pictuic 

4 When one considers the various factors which combine to pro- 
duce the clinical picture, a close parallelism is seen between the degree 
of hypertropin und hyperplasia of the thyroid epithelium and that of 
thyrotoxicosis 

5 These cases of nodular goiter w'lth hyperthyroidism seem to 
differ from cases of exophthalmic goiter chiefly in the degree of thyro- 
toxicosis, and occur mainly in elderly persons wdio are suffering also 
from other conditions which disturb their circulatory mechanism 

6 1 hese facts seem to be in accord with Rienhoff's hypothesis, that 
92 per cent of nodules in the tlnroid gland are the result of a long- 
standing or frecjuently recurring oycractiyity of the thyroid gland 
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the cartilage which is invisible macroscopically may give a positwe result 
Hempel also pointed out the close relationship between the blood and 
the joint fluid, as shown by the similarity in the contents of both fluids 
Healing in Injuries of the Carpal Scaphoid — Johnson carried out a 
series of expenments on animals to demonstrate the reparative processes 
after injury in the short cancellous apenosteal type of bone, such as the 
carpal scaphoid The same operative procedure was performed m each 
of a series of adult dogs In one forepaw the scaphoid was fractured 
with an osteotome, in the scaphoid on the opposite side a deep defect 
was created with a small drill At the same time, in the corresponding 
radius, an osteotomy was performed or a defect made in the lower third 
of the bone The dogs were then killed at various time intervals up to 
SIX weeks From a study of the specimens tlius obtained the author 
drew the following conclusions 1 Bone repair takes place in the 
scaphoid m exactly the same manner as in the medulla of the diaphyses, 
but the process is not as active or as extensive 2 There is no 
interference with vascularity of the fragments which would cause 
necrosis, delayed union, or nonunion 3 In these experiments approxi- 
mation of fragments was so close that mobility or displacement did not 
play any part m retarding union 4 Lytic action of the synovial fluid 
was not observed 5 Lack of all penosteal callus is a large factor in 
causing slower umon 6 Fractured hyaline cartilage heals by fibrous 
tissue, and adjacent but undamaged hyaline cartilage also often under- 
goes fibrous change This gives rise to permanent clianges of the articu- 
lating surfaces and is probably the element most responsible for poor 
functional results seen clinically in these fractures 7 All bones of this 
cancellous type healed more slowly than the long bones This is due 
largely to the lack of subperiosteal callus formation, but it is also due, 
in part, to the cancellous reaction being less extensive and less active 
than IS the medullary response in the diaphysis 


68 Johnson, R W, Jr J Bone & Joint Surg 9 482 (July) 1927 
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CONCLUSIONS 

1 In a senes of thnty-two cases designated as instances of nodular 
goiter with hyperthyroidism, sections from the gland m every instance 
revealed areas of hypertiophy and hyperplasia of the thyroid 
epithelmm 

2 Patients in the age group below 45 years show pathologic 
changes closely simulating those of exophthalmic goiter, and their 
disease may be classified as mild, pure h3^perth} rotdism 

3 Patients in the age group above 45 3'ears nearh^ all present morbid 
conditions such as heart failure, h3pertension, obesity or anemia, which, 
when augmented 113’’ more 01 less slight hyperthyroidism, present a 
serious clinical picture 

4 When one considers the various factors which combine to pro- 
duce the clinical picture, a close parallelism is seen between the degree 
of h3'-pertroph3 and h3'^perplasia of the tigroid epithelium and that of 
th3Wotoxicosis 

5 These cases of nodular goiter with h3'^perthyroidism seem to 
diiTer from cases of exophthalmic goiter chiefl3’- in the degree of tli3^ro- 
toxicosis, and occur mainly m elderly persons who are suffering also 
from other conditions which disturb their circulatory mechanism 

6 '1 hesc facts seem to be in accord with Rienhoff’s hi'pothesis, that 
92 per cent of nodules 111 the tluroid gland are the result of a long- 
standing or frequently recurring ovcractivity of the tluroid gland 
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juice secreted and in the degree of acidity were found in nonnal persons 
^though repeated examinations on the same person varied but slightly' 
Here, again, a normal curve of secretion cannot be constructed 


USE or HISTAMINE 

PrcMOUs to the publication of these papers, I had deaded on 
histamine, oi one of its compounds, as a standard stimulus for secretion 
of gastric juice The ability of this compound to stimulate gastnc 
secietion was studied by Popielski,- who showed, by section of the 
vagi, that the ding acts directly on the gland cell The clinical use of 
histamine in the study of gastnc secretion was advocated by Carnot 
and Libert,^ and has since been lesorted to mostly in differentiating 
types of achjdia This drug was prefeired because it can be procured 
111 a stable form and is administered by hypodermic injection, so that 
the factor of dilution of gastnc secretion by tlie stimulating substance 
IS avoided The amount of fluid withdrawn from the stomach everv 
ten minutes represents, then, pure gastric juice, minus tlie amount lost 
during that time through the pylorus plus the amount added to the 
gastnc contents by the regurgitation of duodenal fluid through the 
pylorus This factor of regurgitation will be discussed later The 
amounts gained this way, or lost by escape through the pylorus, cannot 
be measured accurately, and what is assumed to be the amount of 
gastric juice secreted is leally the resultant of the three phenomena of 
secretion, regurgitation and loss through the pylorus 

The curve obtained after intramuscular injection of 1 mg of 
histamine into the normal dog is shown in chart 1 The stomach was 
emptied by thorough aspiration every ten minutes and 10 cc titrated with 
tenth-normal sodium hydroxide, using Topfer’s reagent as an indicator 
for free h)'-drochloric acid and phenolphthalein as an indicator for total 
acidity These results are expressed in the amount of tenth-normal 
sodium hydroxide necessary to neutralize 100 cc of gastric juice, because 
this method is the one in common use The effect of the drug is noticed 
m the first aspiration made, and the higliest degree of acidity is reached 
from thirty to forty minutes after injection This is equivalent to 
045 per cent of hydrochloric acid, slightly less than the degree of 
acidity of pure gastnc juice as secreted Variations from the foregoing 
curve were not marked in nonnal dogs, in no case being more than 
10 during the first sixty minutes of the examination The amount of 
secretion dm mg a ten minute period for the first sixty minutes varied 
from 10 to 20 cc , occasionally more, early in the examination, while the 
lesser amounts were recovered toward the end Although this method 

2 Popielski, L Pfluger’s Arch f d ges Physiol 178 215, 1920 

3 Carnot, P, and Libert, E M6decine 6 757, 1924 
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juice IS a constant occurrence in the resting, as well as m the active, 
stomach was sliown by Spencer and others,® who found trypsin in the 
gastric contents, the amount of the enzyme varwng inversely with the 
degree of acidity The common error has been to regard the presence 
of bile in the stomach as an index of regui gitation Bile is not produced 
m response to high gastric acidity and is emptied into the duodenum 
m spurts of small amounts at a tune, depending on the tonus of the 
duodenal musculature On the other hand, the pancreatic juice is 
secreted m direct response to gastric acidit}', and one of its functions 
is to neutralize the latter before the acid reaches the much more sensitive 
intestinal mucosa It also finds its way into the duodenum by two 
openings, one entirely independent of the ojiening of the bile duct and 



Chart 2 — Curve of decrease m gastric acidity after introduction of 200 cc of 
0 5 per cent hydrochloric acid into stomachs of normal dogs The heavy black 
line IS the average normal curve, the broken lines show the slight deviation from 
this norm of two dogs 

the Other separated from it in a large percentage of cases The whole 
mechanism, then, is one of protecting the intestinal mucosa from the 
acid In regurgitation experiments made by Elman ° on dogs with 
complete duodenal fistulas, the gastric acidity was reduced slightly, and 
then by intestinal juices brought to the stomach from low in the intestinal 
tract by antiperistalsis The prepylorus, pylorus and first portion of the 
duodenum can be regarded as a single organ the function of which is that 
of a mixing chamber The result of this activity is illustrated in chart 2, 
following the introduction of 200 cc of 0 5 per cent hydrochloric acid 

6 Spencer W H Meyer, Rehfuss M E, and Hawk P B 'km J 
Ph3'sioI 39 4S9 1915 
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of the extrinsic nerves on the motor activity of the stomach There 
has been considerable difterence m the results obtained, as may be 
seen b} compaiing the recent woik of Hnghson • McCrae, McSwmey 
and Stopford ® and Latarjet” The latter found A. marked increase in 
the emptying time following section of the branches of the vagi m the 
abdomen McCrae and his co-woikers concluded that with the excep- 
tion of a temporal y change shortly after the operation, the only varia- 
tion 111 motor function which occurred was some reduction in the initial 
emptying time Hnghson, using a simpler opaque mixture introduced 
directly into the stomach, found a constant definite decrease m the 
emptying time, he also found that following section of the vagi or its 
branches, reflex spasm of the pylorus could not be produced later, a 
phenomenon v Inch can alwaj s be brought about in an animal with intact 
vagi In other vords, in these animals there lesulted a hipotonus of 
the pylorus which allowed inci eased patency of the pyloric lumen 

Section of the branches of the neiwe entering the stomach has 
been leported clinically by Wertheimer and Latarjet,^® who perfonned 
this procedure on twelve patients, they somehines combined it with 
some other operation on the stomach In these cases, the preoperative 
conditions and function of the stomach are not always clear, and the 
postopeiatne examinations as reported are not conclusive None of 
these patients had peptic ulcers Schiassi “ advocates this method of 
tieatment for patients mth gastric and duodenal ulcer, either alone or 
accompanied liy one of the operations usually performed, he does not 
offer any clinical or experimental evidence, however, on which to base 
his procedure 

The experiments described wei e carried out by me during the course 
of an investigation of the physiologic end-results after operative treat- 
ment for peptic ulcer They were earned out on dogs which were 
first subjected to the two methods of examination already described 
Then the nerves supplying the stomach were sectioned m one of three 
following ways 1 Section was made intiathoracically, because by 
this method any change due to peritoneal irritation was avoided and 
because the vagus branches only were sectioned 2 The branches were 
sectioned m the abdomen, the tnm large trunks being severed as tliey 
came thiough the diaphragm, one on the anterior and the other on tlie 
posterior surface The smaller branches were cut to make certain of 

7 Hughson, W Effect of Vagus Neurotomy on Pyloric Sphincter, J A 
M A 88 1072 (April 2) 1927 

8 McCrae, E D , McSwiney, B A , and Stopford, J S B Quart J Exper 
Physiol 16 195, 1926, ibid 15’201, 1925 

9 Latarjet, A Bull Acad de med , Pans 87 861, 1922 

10 Wertlieimer, P , and Latarjet, A Presse med 31 993, 1923 

11 Schiassi, B Ann Surg 81 939 1925 
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obtained in three dogs after section of the vagi intrapentoneally 



INDEX TO VOLUME 16 


PACE 

Scaphoid, bone and calcaneus, coalition of 1269 


carpal, healing in injuries of 1278 

tarsal, Kohler’s disease 560 

Scarff, J E Experimental abscess of lung 

in the dog 176 

Scarlet fever, surgical 139 

Scholl. A J Review of urologic sur 

gery 789 951 

Scoliosis etiology and treatment of 680 

Scott, H G Collapse following sudden 
decompression of distended abdomen 
study in experimental ascites 144 

Sesamoid bones, of first metatarsal 

phalangeal joint, disease of 1269 

Shands, A R , Jr Pyogenic arthritis in 
knee joint of rabbits, treatment with 
gentian violet, experimental study 1039 

Experiment with broth cultures of staph 
ylococcus aureus and gentian violet 1079 
Shoulder, habitual dislocation 1271 

roentgenograms, study of 629 

Singleton, A O Use of intra arterial 
infections of sodium iodide in deter 
mining condition of circulation m 
extremities, report of cases 1232 


Sinus pericranii (reducible blood tumor of 
cranium) , its orimn and its relation to 
hemangioma and abnormal arterio 
venous communication, report of case 31 
Smith Peterson, M N Thirty fourth 
report of progress in orthopedic sur 
gery 153, 615 

Thirty fifth report of progress in ortho 
pedio surgery 1112, 1266 

Sodium iodide, intra arterial injections of, 
m determining condition of circulation 
in the extremities 1232 

Spine anomalies and deformities of ver 

tebrae 626 

cervical sprain, causing thrombosis of 
anterior spinal artery 623 

operative splinting of vertebral cojumn in 
Pott’s disease 1270 

tuberculosis, catheterization of spinal 
abscess m 158 

tuberculosis, significance of abscess in 
Pott’s disease 158 

vertebral epiphysitis 1116 

Stanton, E M Postoperative prognosis of 
cancer of breast, report of cases studied 
with reference to rapidity of progress 
of growth previous to time of opera 


bon 879 

Staphylococcus aureus, experiment with 

broth cultures of gentian violet and 1079 
Stomach, acidity, duodenal regurgitation as 

factor m neutralizahon of 125 

acidity, probable influence of pancreatic 
juice in the regulation of 1256 

adenomyoma of 583 

foreign bodies in report of case in which 
more than 2,500 foreign bodies were 
found 494 

Suprarenalectomy in spontaneous gangrene 

of the extremihes 167 

Sympathectomy, histologic changes in vessel 

walls after 166 

Synovectomy in chronic arthritis of the 

knee joint 620 

Synovia, regenerabon of 628 

Tendons rupture of the supraspinatus 

tendon 623 

tendovaginitis stenosans of wnst 624 


PtGE 

Thomas, H 11 Jr Nodular goiter with 

hyperthyroidism 117 

Thompson, H L Maduromycosis fourth 

case reported in the United States 764 

The present status of mycetoma 774 

Thoracic surgery in America a retro 

spect and an outlook 360 

Thoracoplasty extrapleural, a muscle 

splitting operation 1075 

Thumb, tendon transplantation for paraly 

SIS of opponens muscle of , 615 

Thrombo angiitis obliterans 1124 

(Buerger’s disease) trophic disturbance 
in 166 

Thrombosis of anterior spinal artery, caused 

by sprain of cervical spine 623 

Thyroid, mixed tumors of, case 1187 

nodular goiter with hyperthyroidism 117 

relation of hyperthyroidism to benign 
tumors of 79 

Tibia, and fibula, operabve lengthening of 620 
Osgood Schlatter’s disease in adults 1116 

Tibiofibular articulation, bdateral relaxa 

tion of the superior 1268 

Torek, F Extrapleural reseebon of esoph 
agus, use of same incision as that 
employed in my transpleural method 171 

Torticollis, congenital 1112 

Tracheobronchial tract, action of cough on 

material in 323 


Tuberculosis, occurrence of foci in bones of 

tuberculous joints 157 


of ankle, in children, results of treat 
ment 

of kidney 
of knee and hip 

of spine, catheterization of spinal abscess 
in 

of spine, significance of abscess in Pott s 
disease 
of urethra 


1121 

799 

157 

158 

158 

972 


Tumors See also under names of tumors, 
as Adenoma, Adenomyoma, Endotheh 
oma. Hemangioma, Lipoma Myeloma, 
Sarcoma 


Tumors, benign, relation 

of hyperthyroid 

79 

ism to 


giant cell, of bone 


164 

muxed, of thyroid gland 


1187 

of bladder 


956 

of kidney 


791 

of urachus 


974 

of urethra 


973 

Urachus, tumors of 


974 

Ureter, calculus 


951 

Ureterostomy 


951 

Urethra, tuberculosis of 


972 

tumors 


973 

Unne, indigocarmine functional tests 

978 

pigmentation 


977 

Urinao Tract See also 
Urethra etc 

Kidney, Ureter, 

977 

Urinary Tract, infection 


Urologic surgery, review 

of 789 

951 


Vance, B M Subcutaneous injuries of 
abdominal viscera, anatomic and dm 
ical characteristics 631 

Van Dessd, A. Thirty fourth report of 

progress in orthopedic surgery 153, 615 
Thirty fifth report of progress in ortho 

pedic surgery 1112 1266 



136 


ARCHIVES OF SURGERY 


PYLOROPLASTY 

i lie Finney pyloroplasty was performed on another series of dogs 
J he curves obtained from one of these animals are seen in charts 9 
and 10 All the animals reacted in a manner similar to that of the one 
used as an illustration After the administration of histamine, the 
hydiochloric acid secreted in the gastric juice does not reach 90 (0 32 per 
cent) T, he reason for this is probably the same as that mentioned, the 
regurgitation of alkaline pancreatic juice to neutialize the acid as it is 
secieted This regurgitation is most marked after the introduction 
of 200 cc of 0 5 per cent hydrochloric acid into the stomach Chart 10 
shows the cuive obtained one month after operation There is a 
unifonn sharp decrease in acidity, with shortening of the emptying 
time to fifty and sixt} minutes A large stoma with no control of the 
sphincter replaces the natuial opening As the acid comes in contact 
with the duodenal mucosa, the pancreatic juice is secreted and immedi- 
ately enters the stomach, where the acid is neutralized With this large 
opening and free access between the duodenum and the stomach, this 
neutralization takes place more quickly, and the plotted cun^e is much 
more distant from the norm than is the case with any of the other 
procedures As the optimum reaction is reached sooner, tlie stomach 
empties in much less time 


COMMENT 

In the man) difleient methods of gastric analysis, the phenomenon 
of regurgitation is not considered A reading of titratable aciditv or 
alkalinity in the stomach at any given time is the mean of two opposing 
forces, secretion of gastric juice and its neutralization by regurgitant 
duodenal fluid, which owes most of its effectiveness to the highly alkaline 
pancreatic juice The regurgitation of the latter fluid into the stomach 
IS a constant occurrence in the resting as well as m the digesting 
stomach, a fact which has been corroborated in many ways The 
duodenum, pylorus and prepylorus might well be considered a single 
organ, for they have one important function in common, that of a 
mixing chamber in which the chemical reaction of their contents is 
adjusted to the optimum which can be tolerated by the intestines This 
phenomenon, then, is of the utmost importance in the process of diges- 
tion, and a test of the stomach’s function resolves itself into a test of 
this function of neutralization To measure this accurately, a direct 
application of the phenomenon described by Boldyreff is advocated, i e , 
the introduction of 200 cc of 0 5 per cent hydrochloric acid into the 
stomach, with examination of the contents every ten minutes From 
observations made during the examination of many dogs by this method, 
a normal curve is constructed, from which there are minor individual 
deviations Following the various operative procedures, the curves 
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of histamine is preferable, because the psychic phase of secretion is 
avoided by subcutaneous administration , a standard amount of a loiown 
substance is given, the factor of dilution is avoided, and one is nearer 
to recovering pure gastric juice, the only dilution being the regurgitated 
duodenal fluid 

The results reported are those obtained on dogs, the results of 
clinical application will be reported at a later date 

CONCLUSIONS 

1 Regurgitation of duodenal fluid into tlie stomach is a constant 
occurrence The important constituent of this fluid is the pancreatic 
juice 

2 Neutralization of gastric acidity by this regurgitating fluid is an 
important part of digestion 

3 This rate of neutralization can be measured accuratel)’-, and can 
be made a part of every gastro-mtestinal examination 

4 Rapid decrease m acidity is the ideal result following operation 
for ulcer of the stomach This is brought about by the large stoma 
resulting either from resection or from pyloroplasty If the stoma is 
small when oidinary gastro-enterostomy is performed, the necessary 
amount of regurgitation does not occur 

5 Intrathoracic or intraperitoneal vagotomy results in decreased 
tonicity of the pylorus This is reflected in the more rapid emptjnng 
and the decrease of gastric acidity 
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ephednne by mouth and to epinephrine subcutaneously There was recurrent 
urticaria lor several days Mild desquamation occurred, most extensively at the 
site of cellulitis, from March 10 for about four days The area of cellulitis was 
marked for a time by a brownish tint, but returned to normal The toe healed 
completely, and the patient was discharged, well, on March 17, 1927 

Bacteriologic study was conducted as follows saline was injected at the edge 
of the area of cellulitis on February 25 (the day after admission) and on 
February 26 It was withdrawn and cultured, but a growth was not obtained 
On February 25, a throat culture showed approximately 5 per cent of hemolytic 
streptococci, several strains of which were isolated Pure cultures of hemolytic 
streptococci were found m pus from the abrasion on the toe on February 26 
and 27 The organisms from the toe and throat cultures were studied further, 
they proved to be short chained, gram-positive cocci, producing typical beta 
hemolysis in poured blood-agar plates They did not ferment mannitol m ascihc 
fluid broth Growth in broth was flocculent, but emulsion maae from ascitic 
fluid agar slopes proved to be stable and Avere used for agglutination Several 
strains of the throat and toe cultures agglutinated to the titer of a scarlatinal 
streptococcus antiserum prepared with Dick strain 25 ° Flasks of Douglas broth 
were inoculated and in two to four days, the growth was passed through 
Berkefeld V filters, 0 5 per cent phenol Avas added and dilutions made for skin 
testing Both the throat and toe strain filtrates m a dilution of 1 100 caused 
a sharp localized erythema Avhen injected intracutaneously in doses of 0 1 cc 
m persons Avith a positne Dick reaction We repeatedly obtained inhibition of 
erythema AVith the organism cultured from the toe, Avhen the filtrate dose Avas 
mixd Avith 1 unit of scarlet fever antitoxin (Dochez type) Proper controls, with 
due account for dilution, Avere made in each case The filtrate from strains isolated 
from the throat, hoAvever, produced an erythema not influenced by previous 
admixture Avith scarlet fever antitoxin, even Avhen the unit erythema dose of 
filtrate (0 1 cc of 1 100 dilution) Avas combined Avith as high as 20 units of 
antitoxin This observation Avas checked several times Avith different lots 
of antitoxin 

We feel that this definitely classifies the organism from the initial 
lesion on the toe as Streptococcus scm latinac By culture, agglutination and 
neutralization of the skin toxin Avhich it produced, it fulfilled all criteria 
We did not feel justified m attempting to reproduce the disease m man 
The streptococcus isolated from the throat, however, failed to qualify 
either clinically, in view of the absence of angina, or serologically, m 
that the toxin which it produced Avas not neutralized by scarlet fever 
antitoxin The production of a skin toxin not neutralized by standard 
scarlet fever antitoxin has been observed by Kirkbnde and Wheeler’ 
with streptococci from scarlet fever and from other sources also Hence 
we consider that this patient had scarlet fever The causative organism 

6 We are indebted to Dr S Bayne-Jones of the Department of Bacteriology 
for this agglutmatmg serum 

7 Kirkbnde, Mary B , and Wheeler, Mary W Studies of the Toxins of 
the Hemolytic Streptococci Associated with Scarlet Fever, J Immunol 11 477 
(June) 1926, Further Observations on the Toxins of Hemolytic Streptococci, 

J Immunol 13 19 (Jan) 1927 




COLLAPSE FOLLOWING SUDDEN DECOMPRESSION 
OF THE DISTENDED ABDOMEN 

A STUDY IN' EXPERIMENTAL ASCITES * 

OWEN H WANGENSTEEN, MD ' 

AND 

HORACE G SCOTT, BA 

MINNEAPOLIS 

In tapping the abdomen of the patient with marked ascites, the neces- 
sity for caution m removing the fluid slowly is well known To obviate 
the collapse of the patient consequent on the too rapid removal of the 
transudate, a Scultetus bandage or a binder is frequently placed around 
the abdomen at the start and is tightened as the fluid is removed The 
same prudence in performing paracentesis of the pleural cavity is a 
matter of every-day practice On consulting a large number of modern 
surgical texts, we have been unable to find a word of caution in this regard 
in the matter of incising the distended abdomen In discussing the subject 
with several of our preceptors and colleagues, however, we find that most 
of them know of or have had personal experience with instances in 
which collapse followed directly on the sudden decompression of tlie 
distended abdomen by incision The synopses of the records of two 
patients in whom this phenomenon occurred and who were observed in 
the surgical service at the University Hospital follow 

REPORT OF CASES 

Case 1 — A boy, aged 15, was admitted to the University Hospital, May 22, 
1925, and was discharged, June 14, 1925 

About 5 p m , on May 21, the patient was kicked in the lower left abdominal 
quadrant by a horse He was knocked down and lay in a faint for about three 
minutes When picked up by his mother, he complained of severe pain over the 
entire lower part of the abdomen 

At 3 p m , on May 22, he was brought to the University Hospital At this 
time he complained of pain on respiration above the left clavicle 

On examination, the boy was found to be well developed and well nourished 
There was a slight cyanosis of the mucous membranes of the lips He did not 
appear to be in great distress, but complained that movement caused him pain 
The pulse was full and strong, the rate being about 90 beats a minute, the 
temperature was 98 8 and the respirations, 22, the systolic blood pressure was 124, 
diastolic, 82 Results of the examination of the chest were negative The 
abdomen was moderately distended and exhibited “choc en retour ” On palpation 
it was found uniformly tender Dulness on percussion was demonstrated in the 
flanks The midportion of the abdomen was tympanitic Movable tympani could 
not be demonstrated On auscultation of the abdomen, peristaltic movements 
were not heard Rectal examination showed that bulging was present and that 
the region was moderately tender 

* From the Department of Surgery of the University of Minnesota 
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explanation of which is to be found in compression of the inferior vena 
cava with a diminished return of blood to the right side of the heart 
He"* also believed that excessive intra-abdominal pressuies caused death 
by heart failure rather than by interfering with respiration Thonngton 
and Schmidt” (1923) too lecorded the effects of an increase on blood 
pressure They found that the changes m the general cii dilation weie 
not constant, but usually a fall of from 5 to 10 mm of hemoglobin was 
observed in the arterial pressure when the ascites established inhibited 
the excretion of urine Often after an initial fall the blood pressure was 
observed to rise to a point higher than it was originally when the intra- 
abdominal piessure was maintained at a pressure of 30 mm of hemo- 
globin (40 5 cm of water) Coombs ® stated that an appreciable rise 
m carotid pressuie was nevei obtained following the gradual introduc- 
tion of fluid into the abdominal cavity, but in several instances, the 
removal of the fluid was accompanied l)y a distinct rise in arterial 
pressure 

We have failed, however, to find any reference to a study or investi- 
gation relative to the sudden release of increased intra-abdominal pres- 
sure on the arterial pressuie Believing that the collapse that 
occasionally follows the sudden decompiession of a distended abdomen 
might be duplicated and elucidated in such an experiment, we have put 
it to experimental test In this study of expeiimental ascites we have 
concerned ourselves with this issue only 

METHOD 

An increased intra-abdommal pressure was established in twelve dogs by 
inserting a glass cannula with a flange into the peritoneal cavity and closing the 
abdominal wall tightly about it Water was run into the peritoneal cavity by 
gravity In order to establish excessive pressures, a hand pump was attached to 
the large gravity bottle, and air was pumped m above the fluid The pressure in 
the abdomen was reeorded by a Y connection to a mercury manometer The 
arterial pressure was obtained from the carotid artery Both arterial and intra- 
abdommal pressures were recorded on a revolving drum No measurements of 
the normal intra-abdommal pressure were made The intra-abdommal pressures 
used were higher than those observed m most patients with ascites A constantly 
uniform intra-abdommal pressure could not be maintained, owing to the gradual 
stretching of the abdominal wall The effect of sudden decompression of the 
abdomen by quick incision was noted All experiments were performed under 
ether anesthesia 

COMMENT 

Experimental ascites was established in twelve dogs, water pressures 
averaging from 40 to 50 cm of water being employed In a few animals 
this pressure was exceeded at times, and again lower pressures were 

9 Thonngton, J M , and Schmidt, C F A Study of Urinary Output and 
Blood Pressure Changes Resulting from Experimental Ascites, Am J M Sc 
165 880, 1923 
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gradually returned to the normal level In another dog in which the 
intra-abdominal pressure was increased to only 30 cm of water pressure 
(22 mm of mercury), only a slight and transient fall of arterial pres- 
sure accompanied the quick release of the increased intra-abdominal 
pressure 

The sudden decompression of the distended abdomen was also prac- 
ticed in three dogs in which simple severed gut obstructions had 
been established in the duodenum two days previously In these animals, 
the dyspnea caused by the same increase in intra-abdominal pressure was 
considerably more in evidence In experiment II in the accompanying 
illustration is shown the fall m blood pressure in such an animal caused 
by the increase in mtra-abdominal pressure Following the sudden 
release of the ascites by incision, death occurred in two of the three 
animals In the other animal, a marked reduction of arterial pressure 
was observed, but the blood pressure was gradually reestablished at the 
normal level as obtained following quick release of the increased pressure 
in the normal animal 

In the five other dogs for which tracings were made, an attempt was 
made to determine what factors would diminish or inhibit this fall in arterial 
pressure In experiment III, the slight reduction accompanying gradual 
decompression of the distended abdomen is shown Following a sudden 
release of tlie increased mtra-abdominal pressure, the usual marked fall 
in arterial pressure was observed When the intra-abdominal pressure 
was quickly reestablished after sudden decompression, the arterial pres- 
sure also quickly rose again In two animals it was observed that a 
preliminary subcutaneous administration of solution of pituitary in great 
measure inhibited the marked fall in arterial pressure which would other- 
wise follow when the distended abdomen was incised (experiment IV) 
In two other dogs, results of the same nature but less marked than those 
following the use of solution of pituitary were observed when the blood 
volume was increased just before or after decompression of the abdomen 
by transfusing 400 cc of saline solution into the jugular vein That 
the increased intra-abdominal pressure probably does not completely 
compress the inferior vena cava is shown in experiment V Here the 
experimental ascites caused an increase in the arterial pressure Fol- 
lowing a gradual release of the increased mtra-abdominal pressure, a 
marked fall was obtained when the circulating blood volume was reduced 
by clamping the inferior vena cava 

SUMMARY 

When the markedly distended abdomen is incised, the same precau- 
tion of decompressing it slowly, as in paracentesis of the abdomen or 
chest, should be observed In practice, circulatory collapse following 
incision of such an abdomen apparently does not occur with any degree 




152 


ARCHIVES OF SURGERY 


at 10 45 At 10 50 the blood pressure had fallen to 138 mm , and the dog was 
manifesting marked evidence of dyspnea At 11 00, a blood pressure of 80 mm 
was present, at 11 10, a blood pressure of 60 mm Blood pressure was sustained 
at this level to 11 20 When the ascites was released by a quick stab of the 
abdomen, the pressure suddenly fell to 50 mm of mercury, and m a few minutes 
the dog was dead 

Experiment 3 (April 27, 1927) — Experimental ascites in normal dog to illus- 
trate the effect from the gradual and sudden release of mtra-abdommal pressure 
The tracing was started at 4 10 The blood pressure was 150 mm The pressure 
was sustained at this level, and at 4 25 a cannula was introduced into the abdomen 
At 4 30, a water pressure of 40 cm (30 mm of mercury) was started The 
arterial pressure maintained itself at the same level At 4 40, the pressure was 
slowly released by lowering the bottle of water used to obtain the pressure No 
effect on the blood pressure was noted A gradual reduction of pressure to 
130 mm had obtained at 4 45 At this time, the ascites was again quickly 
reestablished, the arterial pressure quickly rose and maintained itself at 160 mm 
At 4 50, the ascites was quickly released by a stab wound of the abdomen, and 
the arterial pressure fell to 80 mm At 4 55, the blood pressure was 100 mm 
of mercury Ascites was again established, and the arterial pressure gradually 
rose to 130 mm at 5 00 At 5 05, the pressure was still the same The ascites 
again was quickly released, and the blood pressure fell to 80 mm and sustained 
itself at this level when the experiment was discontinued at 5 15 

Experiment 4 (May 6, 1927) — Experimental ascites to note the effect of 
solution of pituitary on the quick release of intra-abdominal pressure At 10 00, 
the experiment was begun The arterial pressure was 220 mm of mercury At 
10 10, there was a gradual reduction to 200 mm At 10 15, the pressure was 220 
At 10 20, a cannula was introduced into the abdominal wall At 10 25, arterial 
pressure was the same Two ampules each containing 1 cc of surgical solution 
of pituitary were injected at this time Pressure sustained itself at the same 
level At 10 30, ascites was begun At 10 40, the ascites was quickly released by 
a stab wound in the abdomen A sudden fall of arterial pressure to 160 mm , 
with recovery in two minutes to 180 mm Pressure was sustained at this level 
until the experiment was discontinued at 10 50 

Experiment 5 (Maj”^ 17, 1927) — Experimental ascites The effect of a pre- 
vious intravenous injection of saline solution was noted , also clamping of the 
mferior vena cava The experiment was started at 10 50 The blood pressure 
was 180 mm of mercury A cannula was inserted into the abdomen at 11 00 
The blood pressure was 160 mm At 11 10, it was the same At 11 15, experi- 
mental ascites was started, water pressure of 60 cm (45 mm of mercury) was 
employed FolloAving the increase of abdominal pressure, there was a gradual fall 
of arterial pressure m two minutes of 120 mm of mercury with a gradual rise 
in five minutes to 140 mm The pressure sustained itself at this level At 11 30, 
400 cc of saline solution was introduced into the right jugular vein The blood 
pressure rose to 160 mm of mercury and sustained itself at this level for about 
five minutes, then gradually fell to 140 mm at 11 50 and sustained itself at this 
level for about ten minutes The abdomen had meanwhile been incised with just 
a transient fall in pressure. At 12 00, the inferior vena cava was clamped, with 
a sudden fall in blood pressure to 76 mm Pressure was sustained at this level 
At 12 05, 400 cc. of saline solution was again introduced into the jugular vein, 
this caused a gradual rise m arterial pressure to 120 mm at 12 15 The clamp 
on the inferior vena cava was removed The blood pressure rose to 140 mm and 
sustained itself at this lerel 
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flexion The author felt that this method is preferable to the so-called 
“shelf operation ” 

[Ed Comment — The figure of 60 per cent for good functional 
results, reported by Willard, conforms more or less closely to the fig- 
ures obtained in previous studies of the end-results of the same t)^pe 
The bilateral dislocations present the greatest difficulties and are tlie 
ones which yield the worst results Sufficient e\ idence to this eSect has 
accumulated, and we believe that we must look to open reduction in 
properly selected cases for further improvement in the results The 
value of Eikenbary’s procedure cannot be judged from the report of the 
result in a single case] 

Congemtal Clubfoot — Orthopedic surgeons have not generall}’^ agreed 
as to the best method of treating patients with congenital clubfoot, 
some have employed forcible correction, while others have used gentle 
and repeated manipulation By experiments on feet that Avere about 
to be amputated, Buerkle de la Camp ^ tried to show that forcible 
methods are harmful and may cause lasting injury Dissection of the 
amputated specimens showed that tearing of the capsule of the joint, 
aAUilsion of cartilage and bone and, likewise, compression of the carti- 
lage and bone had taken place The author therefore concluded that 
the better method is the one aiming at repeated partial corrections with 
absence of force He did not consider open operation necessar}^ in chil- 
dren 

Hei editary Hypennobihty of Joints — Key^ reported the study of 
a “double-jointed” family, in which the abnormal hypermobility of the 
joints IS present in all of the male members, and is absent in all of the 
females The condition appeared in the father and was not present 
in his parents, in any of his nine brothers or in his sister It was trans- 
mitted by the father to all of his four sons, but not to any of his daugh- 
ters It thus acts as a “sex linked characteristic ” 

DISTURBANCES IN THE GROWTH OF BONE 

Coxa Valga and Osteochondritis — Ettorre ° discussed the theories 
regarding the causes of coxa valga, especially the one expressed in an 
article by Walter Mueller, who considered that the cause of coxa a alga 
is an outward displacement of the epiphysis of the head on the neck 
From a study of roentgenograms in his OAvn cases, Ettorre drcAA'' the 

3 Buerkle de la Camp, H Munchen med Wchnschr 74 974 (June 10) 

1927 

4 Key, J Albert Diagnostic Problems in Hip in Early Life, JAMA 
88 1710 (May 28) 1927 

5 Ettorre, E Policlinico 34 58 (Feb 15) 1927 
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Recent studies seem to show that the substance present m ordinary 
sterols of both animal and plant origin, which is responsible for their 
activation by ultraviolet rays into antirachitic potency, is ergosterol or 
some kindred substance Rosenheim and Webster « made tests of 
irradiated ergosterol which showed an astonishing degree of potency 
A daily dose of 0 0001 mg cured and prevented rickets in rats kept on 
a rachitogenic diet Even this does not represent the maximal anti- 
rachitic potency of the new pioduct The authors stated that 5 mg is 
equivalent to 1 liter of a good cod liver oil At the same time a dose 
10,000 times greater than what is now regarded as an effective dose 
did not produce any obvious ill effects on rats The authors concluded 
that the naturally occurring parent substance of vitamin D is ergosterol 
or a sterol possessing the same absorption spectrum and physiologic 
activity 

Kramer and his associates ® succeeded in preparing a cholesterol- 
free concentrate of cod liver oil which has the same antirachitic potency 
as cod liver oil When injected subcutaneously in an ether solution 
the concentrate cured experimental rickets in rats The same concen- 
trate was inactive when injected subcutaneously with palmitin as the 
solvent 

Smith made a study of the incidence of rickets in 597 children 
Imng under excellent hygienic surroundings in a small city in the west- 
ern Rocky Mountain region, with the same latitude as New York City 
and an elevation of 4,310 feet Of these children, 18 2 per cent were 
found to have rickets The author felt that this low incidence is to be 
accounted for by the good hygienic conditions, the abundant sunshine 
and outdoor life and the greater values in ultraviolet radiations of the 
sunlight at this altitude 

Osteomalacia — Chabrol and his associates reported the observa- 
tions at necropsy in a well known case of osteomalacia, that of a man 
(Godezeme) who had provided the material for numerous reports by 
Berger from 1899 to 1905 After twenty-five years passed in a Bon- 
net’s apparatus, the man died from pneumonia, in 1922 The case is 
of interest, first, because it occurred in a man, and Durham was able to 
find only 13 such cases out of 145 reported in the literature and, second, 
because the disease had undergone a spontaneous resolution, whereas 
usually it progresses rapidly in men, with death at the end of from four 
to five years, the extreme limits being one and eleven years The osteo- 

8 Editorial, J A M A 88 1969 (June 18) 1927 

9 Kramer, B , Kramer, S D , Schelhng, D H , and Shear, M J J Biol 
Chem 71 699 (Feb ) 1927 

10 Smith, E H California and West Med 26 341 (March) 1927 

11 Chabrol, E Presse med 35 275 (March 2) 1927 
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Chart 6 — Neutralization of gastric acidity after administration of 0 5 per cent 
hydrochloric acid Results obtained in a dog treated by intraperitoneal section 
of the vagi over a period of seven months following operation and compared 
nith the average normal cune which is represented b\ the hea\i straight line 



Chart 7 — Secretion of hydrochloric acid after injection of histamine in a dog 
m which the intrinsic nerve supplj of the stomach was sectioned b\ incision of 
the musculans and submucosa 



Chart 8 — Neutralization of gastric acidit\ after administration ot 0 5 jur cent 
hydrochloric acid in a dog treated vith circumcision of the gastric mu-culanv 
and submucosa and compared with the aaeragc normal curie uhicli I^ rcpn nnnd 
In the heaw straight line 
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resected specimens On careful examination, Koenig found them pres- 
ent 111 more tlian 50 per cent He was able to demonstrate them roent- 
genologically, however, m only twelve of ninety-eight cases From 
comparison of the roentgenograms with tlie specimens, he concluded 
that a cavity in the bone filled with tuberculous granulations can usually 
be shown, but that minute foci and infarcts cannot be seen 

[Ed Comment — This article serves only to emphasize what has 
been frequently pointed out before, namely, that absence of involvement 
of the bones cannot be claimed except after repeated and’ prolonged 
search of the specimen The more carefully the material is studied 
microscopically, the more constantly foci are found in the bone ] 

The Significance of Abscess m Poifs Disease — Massart and 
Ducroquet “ were convinced that abcess is a constant part of the lesion 
of vertebral tuberculosis and not merely a complication of it It is of 
the greatest possible diagnostic significance, and in cases in which the 
diagnosis is in doubt the roentgenologic examination should be repeated 
until one is certain of either the absence or the presence of abscess 
In the lumbar and cervical regions, the abscess is of the migrating t^me 
and can usually be palpated In the dorsal region, the abscess is con- 
fined by the vertebral ligaments and remains concealed except for roent- 
genologic demonstration 

Cathetc) izaiion of Spinal Abscess — In describing his technic for 
relieving the pressure of the abscess on tlie spinal cord in patients with 
Pott’s disease with paraplegia, Calv4^® stated that a canaliculated 
sound, appropriately curved, is jntroduced into the anterior extradural 
space through the inten^ertebral foramen, effecting a kind of catheter- 
ization Pus appears in the sound immediately after puncture, aspira- 
tion usually being unnecessary He employed this procedure sixty-six 
times, and it has never led to any ill effects except in one instance 
in which It occasioned girdle pains He treated eighteen patients with 
grave paraplegia by this method, and ten of them remained under 
observation long enough for him to know the results In seven the 
paraplegia disappeared, although previous orthopedic treatment, which 
had been continued for months, had not been of any avail 

[Ed Note — One of the editors saw several of the patients who 
were treated by Calve and has been impressed with the method which 
on demonstration seems safer and easier than would appear from 
the description ] 

14 Massart, R, and Ducroquet, R Arch franco-beiges de chir 29 181 
(March) 1926 

15 Calve, Jacques Arch franco-beiges de chir 29 218 (March) 1926 
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when the Iwe of demarcation between dead and living bone has become 
well defined, and when enough new bone has fonned to insure the 
strength of the shaft Thornton described his operation procedure as a 
“sculpturing operation,” in which the diseased area was thoroughly 
exposed with the aid of a tourniquet, all bone sinuses were eliminated, 
and all bone cavities made shallow Incisions should be made whenever 
possible so that muscle flaps will be made available to fill in the cavities 
The wound is packed with dry gauze, which is removed in five days, 
and thereafter daily dressings are made with gauze coated with 
petrolatum 

ANTERIOR POLIOMYELITIS 

Expeninental Pohomyebhs m Rabbits — ^Jemma^” made a careful 
experimental study of poliomyelitis in rabbits and drew the following 
conclusions 1 It is possible to reproduce anterior poliomyelitis experi- 
mentally in rabbits by injections of cerebrospinal fluid from sick children 
provided that young animals weighing not more than 700 or 800 Gm are 
chosen and that the cerebrospinal fluid used is from children who have 
been ill for from one to five days 2 Transmission is possible from 
rabbit to rabbit, an emulsion of infected nerve substance either direct 
or preserved in glycerine for several months being used 

[Ed Comment — ^^Ve believe that heretofore it has usually been 
considered impossible to reproduce experimental poliomyelitis in any 
other animal than the ape ] 

Results of Treatment with Poliomyelitis Antistreptococcus Seium — 
Rosenow and Nickel summaiized their results in the treatment of acute 
poliomyelitis with poliomyelitis antistreptococcus serum as follows 

Altogether, the results m 1,113 patients with poliomyelitis who received 
serum and in 278 control untreated patients are illuminating The mortality 
rate was found to be much lower in the treated than in the control group, 
especially when the serum treatment was begun early, even if there were 
bulbar symptoms This was true in each of the four age groups (up to five 
years, from 6 to 10, 11 to 15, 16 years or more) in each of the five years from 
1921 to 1925 as well as in each epidemic studied 

The incidence of residual paralysis ivas also much lower in the treated than 
in the control group, especially in those patients who received serum before 
or soon after slight paralysis had developed The mortality rate and the 
incidence of residual paralysis in the control group were not abnormally high 
and correspond closely to those untreated patients whose cases are reported in 
the literature The incidence of the more severe initial symptoms, the average 
cell count, and the incidence of initial bulbar types of disease were somewhat 
higher in the treated than in the control group The age incidence was about 
the same in the two groups The good effect of the serum occurred inde- 


19 Jemma, G Pediatria 34 1363 (Dec 15) 1926 

20 Rosenow, E C, and Nickel, A C Treatment of Acute Poliomyelitis 
with Poliomyelitis Antistreptococcus Serum, Am J Dis Child 33 27 (Jan ) 1927 
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Metahohsm m Rheumatism — believed that all forms of 
rheumatism are fundamentally biochemical in origin and that the variety 
IS largely determined by the constitutional characteristics of the person 
affected He believed that these characteristics can he definitely recog- 
nized and classified by an examination of the urinary secretions Life 
as biochemically considered is chiefly an acid function in an alkaline or 
neutral medium The fires of life are producers of acid The metabolic 
balance of an organism will depend on its capacity for producing acid, 
and the balance can be ascertained by a study of the acid excreted in 
the urine This excretion is in two fonns free acid and acid com- 
bined with ammonia An acid constitution is that m which the free 
acid IS approximately the same as the combined acid When the ratio 
IS two to one in favor of the ammonia combined acid, one has the average 
normal or balanced constitution, and in the third group, which is rela- 
tively deficient in free acid, a proportion of three or more to one, one 
has the alkaline constitution Ellis said that rheumatism is a metabolic 
condition and can be divided into four essential metabolic groups 

1 Arthritis deformans or progressive polyarthritis, the so-called septic 
variety This is caused by general metabolic deficiency, presents the 
characteristics of a trophic neurosis, and results principally from a 
deficiency in phosphoric acid but is frequently activated by aseptic forms 

2 Osteo-arthntis, which results from a general metabolic excess without 
essential neurotic involvement It is caused by accumulation of waste 
material through deficient elimination It is principally activated by 
trauma or overwork of the part involved 3 Climacteric arthritis due to 
want of glandular balance, which is described as endocrine arthritis It 
IS caused by functional changes similar to those produced by tlie meno- 
pause, and it IS sometimes activated by a septic focus 4 Gouty arthritis, 
which is due to unc acid and is produced by excess deposits of sodium 
urate and deficient elimination of uric acid resulting from derangement 
of the purin metabolism The treatment of patients with metabolic 
deficiency has been directed to remedying the deficiency in assimilation 
and giving acid tonics and metabolic stimulants This is largely a 
disease caused by deficiency in phosphoric acid The type of rheu- 
matism caused by metabolic excess requires tlie opposite type of treat- 
ment, as the deposits are the result of metabolic combustion in excess 
of the eliminating capacity Fluids are demanded in this form, with 
the exception of partially fermented alcohol or sugary drinks 

Dysenteric Arthritis — According to Besson and Ehringer,-^ the 
agglutination reaction is of aid in tlie diagnosis of dysenteric arthritis 
They reported a case in which the knee and elbow joints became inflamed 


22 Elhs, HA M J & Record 125 437 (April 6) 1927 

23 Besson, A, and Ehnnger, ,G Pans med 2 329 (Oct 30) 1926 
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DISTURBANCES OF THE NERVES 

CorHcal Injections foi AtJwtosis —Althongh. it is still a matter for 
discussion whether athetosis is due to disturbances of the cortical or 
subcortical centers, Nasaroff reported tliat he has been able to obtain 
striking results in typical cases by the injection of alcohol in the cortex 
of the affected area, according to the method of Rasumowsky He 
considered this method less dangerous than Horsley’s operation He 
described a case in which the involuntary motions of the hand ceased a 
few weeks after tlie injection, voluntary motions returned, and the hand 
again became useful In another case. 0 5 cc of 80 per cent alcohol 
was injected into the region of the arm and hand centers For the 
first few days after operation the hand was paretic, and soon afterward 
active motions were noted Two months later, the patient was able to 
use the hand for definite tasks, and tlie athetoid movements had not 
reappeared 

CIRCULATORY DISTURBANCES 

Ti opJuc Dtstni bailees in Bnciger’s Disease — Boyer and Thibault®'* 
called attention to the possibility of Buerger’s thrombo-angntis obliter- 
ans being due primarily to neurotrophic disturbance Analysis of the 
case histones showed that pain was the first symptom, and they believed 
that this pointed to a neuritis They also found evidences of trophic 
disturbances, and they believed that there are cerebiospinal sjmptoms 
antedating the appearance of the vascular lesions As long as the origin 
of the condition is unknown, one should be on the lookout for evidences 
of disturbance of the nerves, and in cases coming to autopsy the exami- 
nation should include systematic search for minute lesions in the cere- 
brospinal and sympathetic systems Boyer and Thibault suggested a 
neurotrophic virus as the real etiologic factor 

Inneivation of Vessels — Magnus made a study of the innervation 
of blood vessels and used the capillary microscope and photographs to 
record the changing conditions He was unable to find any physiologic, 
or even a theoretical basis, for the operation of periartenal sympathec- 
tomy Local rises in temperature and hyperemia are noted after many 
operations and traumatic disturbances, and it is only m this way that 
he can account for the reputed benefits of the operation 

Histologic Changes in the Vessel Walls Aftei Sympathectomy — 
Jegorov performed experimental periarterial sympathectomy m 
twenty-six dogs and obtained specimens of the vessels operated on at 
different periods, in order to follow the changes consequent to the opera- 

33 Nasaroff, N N Zentralbl f Chir 54 1478 (June 11) 1927 

34 Boyer, G , and Thibault, G Presse med 35 100 (Jan 22) 1927 

35 Magnus, G Arch f khn Chir 143 574, 1926 

36 Jegorov, B Russkaja klinika 2 46, 1924 
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paring these with the failures, the author stated that there were nineteen 
deaths, two of them being due to suprarenal deficiency, and that in 
addition there were a number of postoperative accidents Herzberg 
concluded that the operation has been based purely on hypothetical 
grounds, and that lacking anatomicopathologic and biochemical founda- 
tions, It has also failed to receive any justification from the clinical side 
[Ed Comment — We believe tliat this sweeping denunciation of the 
operation of suprarenalectomy which is based on the author’s personal 
experience and on careful investigation of the experience of others 
ought to settle the place of the operation in the treatment of circulatory 
disturbances ] 
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to be negatne Wagoner (1926) rcccnth nl^o recorded 5 ijb nc 

measurements of intra-abdommal pressure on patient amiril- and 
cadavers 

Emerson earned out experiments on rabbits e'at^ do”= and oa]\C' 
A slight!} positne intra-abdominal pressure wa-; u«nall\ o1'-(^\ed 
Debilitated states were found to show low pressure- With itlur mr-- 
thesia and a complete loss of muscular tone reading- reaching rrm oi 
atmospheric pressure were obser\ed In quiet rc'^jnration the dnjdirigm 
was the chief factor in fluctuations of the inlra-abdomiinl pre— ure 
Consequent on the greatl} increased muscle Iciwion incident to a-pln\n 
a marked rise in intra-abdoniinal pressure was obccr\ed and -u-tuiud 
until tenninal muscular relaxation occurred, when the pro— ure ull 

Helen Coombs ° (1922) stressed the importance of the rcfltx toiiKii^ 
of the adbominal musculature in determining mtra-alKlonimal jire^-nn 
She referred to this factor as “postural acti\it\ ’ Slu louiid th u wlun 
the abdomen of the cat is gradualh distended with -dine -nhninu i 
reflex lengthening of the abdominal muscles OLCur«: -o tint a cn-idir- 
able volume of fluid can be introduced wnliout ahermg thi mtia- 
abdominal pressure After about 500 cc of fluid ha-; betn dim id t 
run in, a point is reached at wdnch a sudden merta^e m lutn-ab Inuim d 
pressure occurs She referred to this a- the cniical jin--!)!! u i- 

iisiialh obsereed when enough fluid has run m to m do tla rt-jtn uu i 

markedly costal in character 

The effect of increased intra-abdommal ])rc--un i- pw'.u t 1 i 
experimental ascites on the blood pic'sjirc hi- tl-o )> in tin -ub < t < 
considerable stud} Hemncuis * (IJ-'X)') oh-er\td tlni m imu t-' ' •! 

mtra-abdommal pressure m cals or guinca-pig- nt Horn 27 lo i . 
water was fatal due to the mliilution oi rc -pir ition In nuiiiii a. 1 
thoracic expansion Hamburger'' (18%) nnind ih it ui itiM 

mtra-abdoinmal pres-ure u]i to 25 eiii oi \ u< r i H - inm n’ ’ 

globin ) caused a rise of from 10 to H mm <u ’mmi' Id. 
arterial pressure Increa-e of the mir i-abdonuini tni - ui ' ’ vi 2' < 

of water caused a fall iii ariernl ])rt--ui( H mdn r i ! ' t • 

piessure- of from dO to ini oi w lUi vmdd t - o > 
about b\ heart failure 

Emerson d-o found that ultra- il)d<>niu. d pri -’Ut- 
normal in the cNpeniiuntal animal ciu-id i i m 1 in *'•> '' 

5 \\ Tc;oncr G \\ Nieiint Irtn \t a i i i' i 
(litioii \ni T M “-i 171 

6 Coomln HiKn C T!k Micl n i i ’ i' ’ ’ 

Prc--urt. \m 1 Pln-ul Cl 1'^ 

7 IPiiincui- td \ i 1 nd < 

Rc-]'inuoii 7i'ilir t Punl ( tw - r ' 8 II ’ ' 

S Hnmlnirctr II I I dt ' * " ' 

(III Mlctmuiiiii Xr’i'illt' 1 'Im < ' 
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PAST PRESIDENTS 

1918 Samuel J Meltzer, New York 

1919 Willy Meyer, New York 

1920 Willy Meyer, New York 

1921 Rudolpf Matas, New Orleans, Pa 

1922 Samuel Robinson, Santa Barbara Calif 

1923 Howard Lilienthal, New York 

1924 Carl A Hedblom, Chicago, -111 

1925 Nathan W Green, New York 

1926 Edward E Archibald, Montreal, P Q 

1927 Franz Torek, New York 

PAST SECRETARII S 

1918-1922 Nathan W Green, New York 
1922-1924 Charles Gordon Heyd, New York 
1924-1928 Ethan Flagg Butler, Sayre, Pa 

MEETING dates 

1918 Chicago, June 10 

1919 Atlantic Cm, N J , June 9 

1920 New Orleans, May 1 

1921 Boston, June 6 

1922 Washington, D C , April 29 

1923 Chicago, May 28 

1924 Rochester, Minn , June 5 

1925 Washington, D C, May 4 

1926 Montreal, P Q, September 30 

1927 New York, May 9 



]VANGn\SrLEN-SCOTr— DISTENDED ABDOMEN 149 

occasionalK cm])loycd Ihis increase in the intra-abdominal pressure 
was iisiially acconipanied liy a fairly w'ell niaiked dyspnea After the 
intra-abdoniinal jircssiire had been sustained at the new level for some 
tunc, the abdomen was suddenly decompressed m three normal dogs by 
quicU incisions In all the animals, a marked immediate fall m blood 
pressure occurred IIow'c\cr, <i fatalitj w'as not brought about by this 



modify this effect (III, IV, V) 

sudden release of the intra-abdommal pressure m the normal dog 
Following the sudden decompression of the abdomen m one animal (first 
tracing), a rise m the arterial pressure did not occur during the next 
twenty minutes of observation In the other two animals, the pressure 
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has been made, this is replaced by the surgeon’s fingers, if they are not too large 
This extreme care m making the dissection must be continued till the pleura has 
been detached beyond the rib above and beyond the rib below the intercostal space, 
after which McBurney retractors may be inserted, care being taken that the 
pleura is not pinched by them Before exerting any traction on the two ribs, one 
should make sure that the pleura is detached well beyond the anterior and 
posterior ends of the intercostal incision, as the pleura would be torn at those 
places if the ribs were drawn apart while it is still attached to them in front 
and behind The continuation of the procedure of detaching the pleura becomes 
much easier now, when retraction is used and the fingers can be more easily 
introduced When the pleura has been detached from the seventh and sixth ribs 
posteriorl 3 >-, the seventh rib may be divided near the spine This gives a great 
deal more space for the hand to continue the detachment higher up When the 
fifth rib has been cleared, the sixth rib may be cut m the line of the posterior 
vertical incision, care being taken not to injure the pleura with the bone shears 
The stripping of the pleura being continued farther upward, the fifth and fourth 
ribs may then be divided without danger of injuring the pleura The rib spreader 
IS introduced with caution so that its flanges do not catcli the pleura anywhere 
The separation of the pleura from the thoracic wall is continued till the entire 
costal pleura, from the apex to the diaphragm, has been detached, after which 
it IS also separated from the spinal column, the aorta and the diaphragm The 
detachment of the costal pleura is not difficult, except at the beginning, as has 
been mentioned In one case, the patient detached his own pleura over a large 
area by a sudden, deep inspiration while he was going under the anesthetic, the 
skin and muscle incision having been made by paravertebral and regional block 
It occurred so quickly, with a tearing sound, that my first thought was that he 
had made a rent into his pleura causing collapse of the lung , close examination, 
however, showed the pleura to be uninjured and in close contact with the partially 
collapsed lung The task of detaching the pleura is more difficult where it covers 
the spinal column and the diaphragm There the attachment is much firmer, and 
the separation requires some patience The mediastinum is reached after the 
separation of the pleura has been continued mesially beyond the lateral wall of 
the aorta, and there the esophagus will soon be brought in evidence 

It IS rather remarkable that so extensive a stripping of the pleura is 
practically bloodless The lung collapses and sinks out of the way just 
as It does in the transpleural operation, except that the collapse is more 
gradual, keeping pace with the separation of the pleura The exposure 
of the esophagus is as complete as in the transpleural operation, and the 
view IS almost identical m gross appearance, for the parietal pleura, 
which has been separated from the wall of the chest, lies in close 
apposition with the lung and would be taken for its own visceral pleura 
unless closely examined 

The operation of resecting the esophagus is the same as in my 
method of transpleural resection,^ the essential steps of which are the 


1 Torek, Franz Ann Surg, April, 1915 
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of icgulanh Ihc potential foi such an occurrence, however, exists and 
should he home in mind Two instances in which this phenomenon was 
obsci \ cd arc cited 

In most instances, when surgical intervention becomes necessary in 
the distended abdomen, the cnlaigcmcnt has been present for a long 
time As has been pointed out, the intra -abdominal pressure in such 
instances is not .ictualh inci cased greatly, owing to the stretching of 
tlic abdominal nails incident to tiic expansion of the abdomen This 
sitinlioii is well illustiated in the pregnant abdomen If such a read- 
justment did not alrcach obtain, tlie sudden opening of the abdomen and 
uterus in cesarean section would be follow’cd regularly by circulatory 
collapse 

Onl\ in animals picwiouslv ill (in wliicb duodenal obstructions had 
been picsent loi two (la\s) did a sudden release of the increased intra- 
.ihdominal jircssiire result fatalU In normal animals, a marked fall in 
arterial pressure octuired w'lieii the distended abdomen w^as quickly 
opened V gradual leturii of the aitcrial pressure to the normal level 
usualK followed This occurrence could be obMated by a gradual release 
of the ascites, and it could be inhibited in large measure by the previous 
subcutaneous a<Iniinistration of solution of pituitary and m a lesser 
degree In the jircMous intiaccnous injection of saline solution After 
this sudden circulator} adjustment had been brought about, increasing 
the inira-nbdominal pressure again b) approximating the edges of the 
incnion and filling the abdomen wuth fluid, the intravenous infusion of 
saline solution oi the administration of solution of pituitary hastened the 
ictiirn of the arterial pressure to the normal level 

I’ROTOCOL or EXPrRIMrXTS 

Lm’Ikimixt 1 ( Xpnl 18, 1927) — Experiment'll ascites in normal dog The 
tracing was started at 4 15 The blood pressure was 140 mm A cannula was 
inserted into the abdomen at 4 25 Blood pressure at 4 35 was 138 mm of 
mercuri , at 4 40, it was the same At this time the ascites was started A water 
pressure of about 50 cm (37 mm of mcrcurj ) w’as employed Following the 
increased mtra-abdominal pressure there was a slight drop in the blood pressure 
to 114 mm at 4 45 At 4 50, the pressure had gradually risen to 120 mm and 
at 4 55 to 140 mm , watli a gradual fall to 120 mm at 5 00 At 5 10, the pressure 
was still 120 mm At this time, the ascites was quickly released by a stab wound 
of the abdomen and the arterial pressure suddenh fell to 50 mm At 5 12, it 
had risen to 60 mm It sustained itself at this level until the experiment was 
discontinued at 5 30 

ExprRiMtxT 2 (April 20, 1927) —Experimental ascites in dog, with duodenal 
obstruction of two days’ standing The tracing was started at 10 20 The 
blood pressure was 138 mm A cannula was inserted into the abdomen at 10 35 
The blood pressure was the same At 10 40, experimental ascites was begun, a 
w'ater pressure of about 45 cm of water (33 mm of mercury) being used 
Following this there was a gradual rise of arterial pressure to 160 mm of mercury 


10 The details of the remaining experiments are omitted 
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branches of the aorta had to be divided at the arch The tumor was 
adherent to the right pleura, from which it could not be separated, 
therefore the liberation of the tumor necessitated opening the right 
pleura The esophagus was divided below the tumor , the lower stump 
was invagmated and the upper one brought out at the neck, where it 



Fig 2 — Roentgenographic appearance of chest the second day after Torek’s 
extrapleural esophagectomy had been performed , attack from left side The 
division of four ribs can be made out, though the lines are rather faint, owing 
to the perfect alignment of the cut ends The chest is seen to be normally 
transparent on the side of the operation, whereas the right pleura, which was 
opened at operation, shows a haze 

was sutured A cigaret dram was placed through the length of the 
mediastinum and was led out at the ninth space The chest was then 
closed 


THIRTY-FOUR n-I REPORT OF PROGRESS IN 
ORTHOPEDIC SURGERY* 

PHILIP D WILSON, MD 
LLO\D T BROWN, MD 

M N SMITH-PETLRSEN, MD 
R'\LPH GHORMLE\, AID 

AM) 

AIURRAY S DANFORTH, AID 

BOSTON 

HERMAN C BUCHOLZ, AID 

llAILF, GERMANS 
AND 

ARTHUR VAN DESSEL 

LOUVAIN, BELGIUM 

CONGENITAL DEFORAIITIES 

Coiicjontal Dislocniwii of the Hip — ^Vl]]ard ^ reviewed the results 
of reduction by the DaMs method m twenty cases of congenital dislo- 
cation of the Inp fi\c }cars after operation Six: of the patients showed 
bilateral dislocations Reports were made on twenty-six hips The 
results were Ten per cent failure, both bilateral dislocations, 30 per 
cent, reduced but unstable, 60 per cent of good functional results in all 
single dislocations In studying the 30 per cent of the cases in which 
the dislocations were reduced but unstable, Willard felt that much 
of the change that takes place in the head and acetabulum after 
reduction is due to injury at the time of reduction From this he 
adiocated reduction (closed) before weight-bearing begins, if possible 
Reduction should be accomplished hy the gentlest sort of manipulations 
The type of manipulation is of less importance than the amount of skill 
with which It IS used Open operation should be resorted to if manipu- 
lation fails 

Eikenbary - reported a congenital bilateral dislocation of the hip 
which was reduced by open operation when the child was 11 , the patient 
was seen again at the age of 23 The operation consisted of enlarge- 
ment of the acetabulum by means of a chisel and a heavy curet Ihe 
result thirteen years later was satisfactory, with 90 degrees motion in 

* This Report of Progress is based on a review of 166 articles selected from 
419 titles dealing with orthopedic surgery appearing in medical literature 
between March 12, 1927, and July 2, 1927 Only those papers that seem to 
represent progress have been selected for note and comment 

1 Willard, Deforest P J Bone & Joint Surg 9 270 (April) 1927 

2 Eikenbary, C F Northwest Med 26 161 (Alarch) 1927 



EXPERIMENTAL ABSCESS OF THE LUNG 
IN THE DOG* 


S J CROWE, MD 

AND 

JOHN E SCARFF, xM D 

BALTIMORE 

Ihe American Association for Thoracic Surgery has done much to 
stimulate an interest in the etiolog}*^ and methods of prevention of post- 
operative abscess of the lung Tonsillectomy and other operations m the 
upper air passages that are carried out under general anesthesia are respon- 
sible for the largest number of the reported cases, but abscess of the lung 
does occur as a complication of tonsillectomy and extraction of teeth under 
local anesthesia and occasionally after appendectomy It is true that a 
real absecss in the lung with cavity formation commonly follows an 
operation for a septic condition, but in studying the etiology of this 
type of abscess it might be well to consider the relation between post- 
operative bronchopneumonia (a complication in about 5 per cent of clean 
surgical operations, such as hernia) and infections of the lung that 
proceed to cavity formation Are all abscesses of the lung due to 
infected emboli from the vessels surrounding the operative field, or is 
the aspiration of mouth secretions, bits of infected tissue and the plugs 
of detritus from the crypts of tonsils the common method of post- 
operative lung infection? Are the clinical and pathologic differences 
between bronchopneumonia, massive collapse of the lung and lung 
abscess determined by different routes of infection or by the type of the 
infecting organism and the resistance of the patient? These are ques- 
tions that we are not prepared to answer, but they deserve consideration 
in the study of postoperative complications m the lung The removal of 
tonsils under general anesthesia is the most talked-of cause of abscesses 
of the lung Cutler and his associates, Holman and others ascribe these 
abscesses to the liberation of infected emboli, but our experience during 
the past twelve years at the Johns Hopkins Hospital, where 3,500 
patients have had their tonsils removed under ether anesthesia without 
the occurrence of a single postoperative abscess of the lung, leads us to 
believe that aspiration is the cause of this complication In each of 
these 3,500 patients the following safeguards against aspiration have 
been employed 1 Hypodermic administration of morphine sulphate 
and atropine is employed about thirty minutes before the operation 2 
The anesthetic is administered by a trained anesthetist 3 During the 
operation, the head of the pat’ent is at least 15 inches lower than 


* From the Department of Surgery, Johns Hopkins University 
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following- conclusions 1 Coxa valga niay occur without a displace- 
ment of the head, but through an insufficiency of the roof of the acetabu- 
lum, ns m mail} spastic patients and in those with coxa valga luxans 

2 Displacement of the head does not necessarily produce coxa valga 

3 Ihc displacement of the head can occur only when a pathologic 
process nnohing the epiphyseal line coexists, and in such a case, if a 
dclicienci of the acetabulum is also present, coxa valva may develop 
Ettoiie concluded that ^allous factors may play a i>art in the production 
of coxa \alga 

0<!l( ocLoiuh ttt<; of Ihc Vcilcbial Body — Buchman “ described five 
cases in children who had disturbance of the spine which he beheve'd 
belong to the class of cases already described, he attempted to draw a 
line hetween these cases and the cases of so-called vertebral epiphysitis 
He considered the first a disease of one of the primary centers of ossi- 
fication and the second a disease of one of the secondary centers The 
age of the patient thus determines the type of lesion Buchman gave 
as his MOW of the cause of tliese conditions tlie fact that they are due 
to an increase in static demand, going hand in hand with a decrease 
m static capacity He discussed slipping epiphyses in the same rela- 
tion but finall} admitted that one seldom sees these conditions m infan- 
tile paralysis and infantile rickets, in w'hich the “capacity” of the bone 
is obMously decreased 

[Ed Comment — We do not see that Buchman’s theory adds to 
the disco\er\ of the causation of the condition The essence of Wolff’s 
law' is that “static capacity” increases in pi oportion to “static demand ” 
When the re\erse is true, there is gross evidence of a pathologic dis- 
turbance, and the cause must he sought ] 

NUTRITIONAL DISEASES OF THE BONE 

Rickets — In\ estigations by Grayzel and Miller ' tended to confirm 
the Mew that difficulty in intestinal absorption of calcium and phos- 
phorus may be responsible for the abnormalities in metabolism of these 
elements W'hicli are found in rickets Their studies showed that with 
a normal diet the reaction remained acid with considerable constancy 
at different levels of the gastro-intestinal tract High vanations m fat, 
protein, or carbohy^drate did not cause notable changes The rickets- 
producing diet did, however, cause a definite rise in the pu of the intes- 
tinal contents, even to the point of alkalinity Ultraviolet radiation or 
the administration of cod liver oil to dogs on the same diet caused an 
acidification of the contents to within the normal range 


6 Buchman, Joseph J Bone & Joint Surg 9 55 (Jan ) 1927 

7 Editorial, J A M A 88 1715 (May 28) 1927 



178 


ARCHIVES OF SURGERY 


some of the pus from the chronic suppuration in the frontal sinus flowed 
into the tiachea, probably during sleep, and produced the isolated abscess 
in the lower lobe on one side This supposition is supported by the dem- 
onstration with dark-field illumination of spirochetes in the frontal sinus 
after six weeks and m the lesion of the lung Many other organisms 
could be seen in the smear from the abscess of the lung, but it is worthy 
of note that the Vincent bacillus was not found 

We have mentioned before that we succeeded in producing a chronic 
abscess of the lung only after two years of effort In the fifty experi- 
ments made during these two years, we introduced, through the 
bronchoscope, pieces of cotton soaked with virulent cultures of pneumo- 
coccus, staphylococcus, several varieties of streptococcus, the colon 
bacillus and various types of fungi Our results with these organisms 
were either negative or resulted in a diffuse infection of the lung, and 
are in accord with those of Cutler, Holman and others It is striking, 
however, that the same procedure will result in a localized, chronic sup- 
puration of the lung when the scrapings from pyorrhea cavities are used 
as the infecting agent We realize fully that it cannot be inferred from 
these experiments on animals that the aspiration of spirochetes from 
the mouth is the cause of postoperative abscess of the lung in man , but 
this experimental observation is suggestive and shows the specificity of 
organisms David T Smith ^ of Ray Brook, N Y , has been able to 
produce pulmonary abscesses in mice, guinea-pigs and rabbits by intra- 
tracheal injection of material from pyorrhea cavities This same group 
of organisms is normally present in the material expressed from crypts 
in the tonsils It has been known for many years that the foul odor of 
the sputum from a chronic abscess of the lung is due to spirochetes and 
that the intravenous administration of one of the arsenic compounds is 
of value in such cases The spirochetes in the mouth have been regarded 
as secondary invaders, but it is possible that they may play an impor- 
tant role in the etiology of abscess of the lung which follows operations 
on the tonsils and teeth 

1 Smith, David T Experimental Aspiratory Abscess, Arch Surg 14 231 
(Jan ) 1927 
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malacia started ^vhcn the patient was 20, under the form of genu val- 
gum, for ndiicli Berger performed an osteotomy The decalcification 
progressed lapidh during the fiist two years and then stopped for a 
nhilc In I90S, the patient’s health was better, the pains had disap- 
peared, and It was possible to pcrfoim motions with the right hand 
The roentgenograms sliowed beginning recalcification The remission 
lasted until the time of death, and this is the only reported case in which 
(his has ever occurred Between 1896 and 1905, the examinations of 
the urine 'thowed tremendous elimination of calcium, often from 9 to 
10 Gm Aulops} showed that all the bones were twisted and deformed 
Concretions that had been discovered sixteen years earlier by Berger 
(luring the actne stage of the disease were found in the left renal pelvis 
Xo change was discovered in any of the glands of internal secretion 
except the suprarenals, both of which were enlarged, the left one 
weighing 30 Gm 

TIjBCRCULOSIS 

7 uhci culo<:ts of (he Knee and Hip — Hibbs *- studied the end-results 
in a group of cases of tuberculosis of the knee and hip in which tlie 
patients were treated by conservative measures The diagnosis was 
incorrect in 30 per cent of the patients with tuberculosis of the 
knee , of tlie 67 remaining patients, 7 died from other forms of tuber- 
culosis, and in 43 the disease became quiescent In 16 of the latter, 
the disease again became active at a later period Two hundred and 
eight patients had tuberculosis of the hip The error m diagnosis was 
22 per cent Of those who probably had tuberculosis, 24 per cent died , 
of the 114 remaining, 17 still had active tuberculosis In two, the dis- 
ease was quiescent with free motion, and in four it was quiescent with 
marked limitation of motion Fifteen patients had relapses after 
periods of quiescence varying from one to nine years In the cases in 
which operation was performed, the results were better Sixteen of 
the knees mentioned were fused, and all of these patients remained free 
from sjmptoms The hip had been fused m more than 8Q cases, and 
the results thus far obtained gne promise of a high percentage of cures 
Hibbs emphasized the point that diagnosis must be made by tests per- 
formed in the laboratory, and that many statistical studies are inaccurate 
because of errors m diagnosis 

Occurrence of Foci in the Bones in Tuberculous Joints Koenig^® 
pointed out the impossibility of determining the presence of foci in the 
bone m tuberculous joints by means of roentgenograms Riedel 
reported finding foci present in the bones in more than 70 per cent of 

12 Hibbs, Russell A Southern M J 20 278 (April) 1927 

13 Koenig, Fritz Zentralbl f Chir 54 1030 (April 23) 1927 
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PREVIOUS INVESTIGATIONS 

Clinical studies of the etiology of the various types of abscesses of 
the lung have indicated the probability that most of them are aspirator}^ 
m origin Experimental results m animals, however, have not supported 
this 

The clinical studies of Richardson,^ Scudder," Whittemore,® Moore,'* 
Singer and Graham,^ Cutler and Schlueter,® Hedblom ^ and numerous 
other investigators have revealed the fact that a considerable percentage 
of all nontuberculons abscesses of the lung follow operative procedures 
about the upper respiratory tract There is, at least m tins group of 
cases, ample opportunit)'- for the aspiration of infectious matenal, and 
this opportunity is soon followed by the development of the abscess 
Cutler found that 29 pei cent of 1,908 cases of abscess of the lung fol- 
lowed operations, half of which were tonsillectomies 

The larger group of abscesses of the lung which do not follow opera- 
tive procedures, about 65 per cent of all cases, has not received the close 
study that the postoperative group has had The group of cases to be 
reported m tins paper shows that most of this group of abscesses of 
the lung apparently follow infections of the respiratory tract 

The experimental production of abscess of the lung has been diffi- 
cult Kline ® and Smith ” have succeeded m producing acute aspiratory 
abscess by the insufflation of the bacteiia obtained from the teeth 
Cutler and his co-workcrs, Homan,^° Schlueter ° and Weidlein ” have 

1 Richardson, C \V Tonsillectomv with Consideration of Its Complica- 
tions, Wash M Ann 12 2, 1912 

2 Scudder, CL A Report of the Cases of Lung Abscesses at the Massa- 
chusetts General Hospital Clinic, Boston M & S J 171 523, 1914 

3 Whittemorc, W The Etiology and Treatment of Non-Tuberculous Pul- 
monary Abscess, Surg Gyncc Obst 38 461, 1924 

4 Moore, W F Pulmonary Abscess— An Analysis of 202 Cases following 
Operative Work about the Upper Respiratory Passages, J A M A 78 1279 
(April 29) 1922 

5 Singer, J J , and Graham, E A A Study of Thirty-Four Cases of 

Abscess of the Lung, J A M A 83 193 (July 21) 1923 

6 Cutler, E C, and Schlueter, S A The Experimental Production of 
Abscess of the Lung, Ann Surg 84 256, 1926 

7 Hedblom, C A The Surgical Treatment of Acute Pulmonary Abscess 
and Chronic Pulmonary Suppuration, J A M A 83 1577 (Nov 15) 1924 

8 Khne, B S Experimental Gangrene, J Infect Dis 32 481, 1923 

9 Smith, David T Experimental Aspiratory Abscess, Arch Surg 14 231 
(Jan ) 1927 ’ 

10 Homan, E , Weidlem, I F , and Schlueter, S A A Method for the 

Experimental Production of Lung Abscess, Proc Soc Exper Biol & Med 23 266, 

1926 

11 Schlueter, S A , and Weidlem, I F Postoperative Lung Abscess An 
Experimental Study, Arch Surg 14 457 (Feb ) 1927 
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OSTEOMYELITIS 

^Icutt H cuwto^ciwus Ostcoiitychfts — Robertson^® produced expen- 
iiiciUal osteonnelitis in animals and reviewed the literature He believed 
that the c\pciimental work proves beiond any doubt that 1 Organisms 
introduced into the blood stream are deposited, among other places, m 
the long hones 2 In bone, active phagocytosis is present, except m 
tlic mctaplnses 3 Organisms produce inflammatory centers m 
mctaphiscs independent of trauma 4 It is impossible to produce a 
geneial infection of the medulla by a simple inoculation of organisms 
into the blood stream 5 Trauma may determine a local infection 
6 Gron mg bones develop abscesses of the osteom 3 ’-ehtic type ivithin 
them , adult bones do this rare]y 

Robertson tiled to correlate these obsenations with the clinical 
picture ol oslcomi clitis His conclusions were as follows 1 Staphjlo- 
coccal inlcctions come from lesions of the skin bv contamination of the 
blood 2 The primar} lesion of the bone in man is determined bi 
trauma 3 Continued septicemia faiors the formation of supple- 
mentar\ lesions of the bone 4 The lesion of tlie bone is in the 
metaplnsis of the growing child 5 The chief simptom is pain, the 
chief sign tenderness o\cr the invohed metaphysis 6 Treatment con- 
sists of carh operation into the metaph 3 sis for the purpose of drainage 
Wilcnski '■ described the mechanism of acute osteomyelitis as, first, 
a bacteremia or general infection of the blood, second, tlie development 
of a fixation point m the vascular netw'ork of a bone (thrombo-embohe 
phenomenon) , third, the development of a pathologic process charac- 
terized In thrombo-arteritis or thrombophlebitis, and fourth, the result- 
ing necrosis of bone cells and tissue He believed that the sevent 3 of 
the general infection mai be determined by plating the blood cultures 
and counting the colonies If bacteremia is not present, the prognosis 
is good If man 3 colonies are found, the infection may be of the acute 
fulminating t\pe and there are practicallv no chances of help b 3 opera- 
tion Betw'een these two extremes is a large group of cases in which 
demonstrable bacteremia and one or more foci of osteomyelitis are 
present If operation is performed early in these cases, the prognosis 
IS good If the bacteremia is severe, the operation must consist in 
radical removal of the thrombophlebitic focus 

Ticatmeut of Chrome OsteomydiHs — According to Thornton^* 
there are operable and inoperable stages of chronic osteomyelitis Fol- 
lowing the acute stage, all patients go through an inoperable phase The 
operable stage is reached when new bone shadows have become dense 

16 Robertson, D E J Bone & Toint Surg 9 8 (Jan ) 1927 

17 Wilenskv, A 0 Ann Surg 85 428 (March) 1927 

18 Thornton, Lawson J Bone & Joint Surg 9 294 (Aprih 1927 
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French, was moistened with sterile water and gently introduced deep into the 
respiratory tract A small, dry, sterile basin was partly immersed in a larger 
basin of water at 40 C (104 F ) The two basins were placed on the floor at 
t le head of the anestlietized animal A sterile 5 cc syringe was also immersed 
in water at 40 C The patient was instructed to lean forward over a chair and 
to expectorate pus, which was coughed up into the small, warm basin This pus 
was immediately aspirated into the warmed syringe, and 3 cc was injected into 
the bronchus through the previously placed catheter Not more than thirty' 
seconds elapsed between expectoration and instillation of the pus The animal 
was placed in a comfortably heated room 

Feb 20 The dog was very lively, it ate and played 
Feb 21 The condition did not change 

Feb 23 The dog was active and leaped to greet us There was no cough or 
rales , a roentgenogram did not show a shadow 

Feb 25 Malaise was not apparent A roentgenogram did not show a shadow 
Feb 27 The dog was not so active in the morning His temperature was 
101 F A roentgenogram did not show a shadow There were no rales or 
dyspnea 

Feb 29 The dog ivas less active than at any previous time, but auscultation or 
percussion of the chest did not reveal any sign of abscess 

March S There were no physical signs of abscess The dog looked haggard 
and was losing weight He did not cough 

March 8 The dog did not cough and continued to lose weight 
March 11 The animal was markedly emaciated He did not cough 
March 13 The dog was very emaciated and inactive He did not cough A 
roentgenogram showed mottling in the right side of the chest, but no abscess 
cavity 

March 14 The dog w'as found dead in the cage 

Autopsy — The pleural cavities did not contain fluid or pus The right middle 
lobe was firm, but crepitant Several small yellow areas presented themselves 
along its costal surface The trachea was clamped, and the lungs were removed 
en masse A longitudinal incision was made into the trachea, and it was found 
to contain about 3 cc of moderately viscid, yellow pus The bronchus to 
the right middle lobe was filled with air containing pus 

The lungs were inflated through a cannula, and at the same time a roentgeno- 
gram was taken Abscess cavities were not visible, but a dense portion of the 
lung could be made out The gross and microscopic examination of the middle 
lobe was far more conclusive of the presence of multiple abscesses than the 
roentgenographic examination The cut surface of the right middle lobe is showui 
in figure 2 

Microscopic Evamuiation — Many areas were filled with polymorphonuclear 
leukocytes and fewer round cells The alveolar epithelium was absent These 
areas of necrosis and pus contained small bubbles of air and non-necrotic alveolar 
epithelium was found between them Atelectasis was not marked in tliese areas 
In many places, the remains of a bronchiole could be seen near the center of the 
abscess Figure 1 shows one such bronchiole in which the epithelial lining has 
been eroded and only the fibrous tissue of the wall is intact Epithelial casts 
can be seen clinging to the fibrous tissue ring The infectious process penetrates 
the wall of the bronchiole at one place Bacteria can be seen throughout the wall 
of the bronchiole and surrounding tissue, but bacteria were not found in the 
walls of the blood vessels or inside the vessels themselves Spirochetes were not 
found 
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pcndcntl\ of spinal drainage The results in the patients treated by others are 
in agreement with our results in this and in previous studies as regards 
mortalitt rate, incidence of residual paralysis, and bedside impressions con- 
cerning carK good effects of the scrum The number and variety of the 
patients treated are sufficient, and control observations are adequate to justify 
the conclusion that this poliomielitis antistreptococcus serum is of value in 
the treatment of acute anterior poliomjelitis The serum used possessed the 
power of neutralizing the to^ic material contained in cultures of strepto- 
coccus as measured bj intracutaiieous injection, it diminished the infective 
power in Mtro of the streptococcus as measured by intracerebral injection, and 
It cured rabbits inoculated mtravenousl} with the streptococcus, properties not 
possessed In horse scrum Some of the batches of serum neutralized the virus 
in Mtro, and protected monkejs against poliomyelitis in the forced experiment 
b\ iiUracertbral inoculation of virus Rabbits have been immunized against 
intracerebral inoculation of the streptococcus by the methods used in the 
preparation of the scrum in horses, hence the curative action noted clinicallj 
would seem attributable to the specific antibodies contained m the serum and 
not to nonspecific or foreign protein effects 

[Ed CoM'\IC^T — Rosenow failed to convince many competent 
Ijactenologists tliat tlie streptococcus which he has isolated from patients 
avith jxiliom) ehtis hears any causal relation to that disease Hence we 
hesitate to accept the conclusion that antistreptococcus serum is of 
specific benefit in the disease While the results reported are suggestive, 
avhether or not the\ are conclusive will have to be left to the judgment 
of more competent authorities When patients are reported as having 
been tieated wnth serum, it will be important to specify whether con- 
^alescent serum or Rosenow’s serum has been used ] 

ARTHRITIS 

specific Causative Factors — Hadjopoulos and Burbank-’- employed 
immune serum in order to determine by the reactions the types of 
infective organisms in cases of chronic multiple arthritis, they checked 
these by cultures from various foci of infection which had been dis- 
covered They believed the streptococcus to be the main causative factor 
in both of these sources By neutralization of the alexin in freshly drawn 
blood of arthritic patients, they were able to grow pure cultures of 
various organisms, streptococci, diphtheroids and Staphylococcus am cm 
Taking the streptococci thus isolated, they were able to produce arthritic 
symptoms m animals by inoculating the blood with those organisms 

[Ed Coi^tment — Careful bacteriologic investigations have been 
made of chronic arthritis, usually ivith inconclusive results The 
observations reported require confirmation ] 

21 Hadjopoulos, L G, and Burbank, Reginald J Bone & Joint Surg 9 
278 (■ April) 1927 
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in the lung of a human being The lesions were produced in healthy 
dogs in which opportunity for pulmonary embolism had not been estab- 
lished Regarded both from the expei iinental and from the clinical 
point of view as well as microscopically, the abscesses were abscesses 
of the lung produced by aspiration 

An analysis of the twenty-one experiments in series II revealed the 
following significant facts The animals m fifteen experiments 
failed to develop abscess of the lungs, and only three animals in the 
total twenty-one experiments developed abscesses Each animal had 
received fresh, warm pus from patients with chronic abscess of the lung 
Some of the animals which did not develop abscesses had receded 



Fig 2 — Cut surface of lung contauiing abscesses A indicates the abscesses 
which are remote from the main bronchus , B, the bronchus The infectious 
material seems to have been trapped in the smaller bronchioles 

exactly the same amounts of the same pus and at almost the same minute 
as other animals that did develop abscess Why did some of these 
animals develop abscess of the lung while others did not? Why does 
one patient develop a postoperative abscess of the lung while a second 
patient on whom a similar operative procedure has been carried out 
does not? 

An examination of the lungs of those animals m which multiple 
abscesses had been produced by aspiration seemed to indicate an answer 
Most of the abscesses were situated m those portions of the lung farthest 
removed from the mam bronchus (fig 2) The infectious material must 
have been tiapped in the smaller bronchioles and alveoli 
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ing the disappearance of intestinal sraiptoms The aspirated fluid 
from the knee contained a large number of poh morphonuclear cells, but 
neither on miscroscopic stud\ nor on cultures could any bacilli be found 
Agglutination tests of the fluid proved positive for Shiga and Flexner 
bacilh and negatne for Hess and colon baalh The results vere the 
same m another patient ^Mth arthritis ^\ho had had diarrhea tno neeks 
belorc Besson and Ehrmger concluded that the agglutination test is 
ot \ahie m differentiating this type of arthritis 

The Piotocoati Thcoiy of Ai limits — Barrows and Armstrong-^ 
discussed in detail the protozoan etiolog} of chronic deforming arthritis 
In a series of 209 cases, 171 patients received medical treatment alone 
in vhich antiparasitic therap} pla^cd the chief role From the clinical 
standpoint the results vere considered satisfactory benefit being claimed 
m 93 per cent of the cases 

[Ed Noth — Conchisne proof of the ehologic relationship of pro 
tozoa to arthritis has not }et been presented ] 

Blood Calautn and Pliosplioi ns in Aitlmtis — Nachlas studied 
the ]e^cl of calcium and phosphorus m the blood in arthritis The 
reports in the literature on this subject show lack of agreement some 
obsers'ers claiming an increase and others no change Nachlas’ studies 
arc m accord \\ ith the latter group He was unable to demonstrate any 
change in blood calcium or blood phosphorus in either tj^pe of arthritis 

P-MX IN THE BACK 

Injnitcs of flic Back in Indnstiial Employees — Herndon-® made a 
stud} ot 941 consecutne cases of injun'- of the back among industrial 
emplo}ees, and his report ga\e an idea of tlie relative frequenc} ot the 
larious types of injur} Fift} -three per cent of the mjunes were 
classified as sprains and of these two-tlurds were in the lumbosacral 
region Fort} -one of the patients, or 4 per cent, had fractures of the 
^ertebraI processes, the transverse processes being injured in thirty 
cases There were thirt} cases of fracture of the ^ ertebral bod} Onh 
one third of these shoued involvement of the cord Arthritis neurosis, 
mahngenng and other diseases accounted for the remaining cases In 
conclusion Herndon stated that “the most frequent causes of unsatis- 
factor} progress are failure to report the injur}’" earh to make a com- 
plete examination and diagnosis at once to prescribe efficient treatment, 
and to follow up tins treatment ” 

24 Barrow, J Y, and Armstrong, E L California &. A est Med 26 322 
(Marcli) 1927 

25 Nachlas, I tV T Bone & Joint Surg 9 37 (Jan ) 1927 

26 Herndon, Richard F J Bone & Joint Surg 9 234 (April) 1927 
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The lobe appeared solid, and beneath the pleura were many dark, yellow, indurated 
areas The cut surface of this lobe showed many small abscesses , the bronchioles 
were filled with chocolate colored, foul pus There were no large abscess cavities 

The right middle lobe was adherent to the surrounding lobes Its tip projected 
stiffly and maintained its position beside the heart, while the right lower and upper 
lobes were collapsed The right middle lobe was studded with yellow, indurated 
areas, with air-containuig, crepitant lung tissue between them Between the right 
lower lobe and the vertebral ridge, an intrapleural abscess was opened which 
contained about 10 cc of putrid, foul-smelling, chocolate-colored, granular pus 
This was like the original pus from the patient both in color and in odor Smears 
and cultures showed a fusiform bacilli and spirochete flora identical with that in 
the original pus The trachea was clamped off and the lungs removed en masse 

The trachea and bronchi were lined with chocolate-colored, foul-smelling pus 
in which many small, cheesy, yellow masses were found The bronchi to the 
right middle lobe and to the mediastinal lobe were filled with foamy pus Incision 
along the bronchus to the middle lobe revealed the silk ligature hanging free in 
its lumen and attached by only a small section of its wall The lumen of this 
bronchus was now patent — the ligature which was placed around it twenty-six 
days previously had cut through its wall The smaller bronchioles which emptj 
into this bronchus to the right middle lobe exuded pus when slight pressure was 
made on the external surface of the lobe There were multiple small abscesses, 
varying from less than 1 mm to 8 mm in diameter, throughout the entire lobe 
There were no large air-containmg abscess cavities The abdomen did not contain 
pus 

Microscopic Examination — Bactcriologic Smears from the bronchioles of the 
right middle lobe, from the mediastinal lobe, and from the trachea showed an 
identical bacterial flora Cocci, fusiform bacilli and spirochetes were present in a 
profusion The yellow granules swarmed with spirochetes — dozens were present 
in each oil immersion field Cultures showed Dtplococcns vielanino-genticim 

Pathologic The sections showed that in certain areas the alveoli were replaced 
by a solid mass of polj^morphonuclear and round cells Here the alveolar epi- 
thelium was entirely absent In places, many of the alveoli were still outlined b^ 
capillaries containing intact red blood cells The blood vessels were still patent 
in the sea of pus (fig 3) There were no emboli, even in the smaller capillaries 
The bronchioles were filled with pus, and in many places the epithelial lining of 
the bronchioles was missing 

This experiment was repeated, warm minced tonsil being used 
instead of pus from the abscess The crypts of the tonsil contained 
myriads of spirochetes Fusiform bacilli and cocci were also present 
The animal pursued the same postoperative course as the first animal, 
except that the thoracotomy wound did not break open and he did not 
cough This animal showed malaise at the end of the ninth day after 
injection 

The second animal was killed on the twenty-first day Multiple 
abscesses were found m the right middle lobe The bronchus to this lobe 
had also reestablished the patency of its lumen, the silk ligature having 
cut through its walls At autopsy, yellow granules containing myriads 
of spirochetes were found in the pus in the bronchus to the right middle 
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tioii He summarized these changes as follows The vitahu of the arter>- 
was much altered, the contractile elements were replaced b\ connective 
tissue The changed nutritive conditions led to the deposition of fat 
within the endothelial cells The muscles lost their characteristic stain- 
ing reaction and showed distinct signs of necrobiosis Fiftv davs after 
the operation, the lumen of the collateral vessels was wnder than on the 
nonnal side and the media was hv pertrophied From a consideration 
of these changes the author pointed out the inadvnsabihtv of perform- 
ing the operation in cases in which the vessels have been altered in 
such a vvav as to lose their elasticitv 

Oscillometry in Circulatory Disturbances of the Extremities . — 
Samuels ” described the oscillometer of Pachon and discussed its use 
in studvang vanous arterial disturbances in the extremities He con- 
cluded that it IS a valuable adjunct and should be used as a part of 
the general phvsical examination in anv case in which arculatorv dis- 
turbance IS susfXiCted It IS of value in the diagnosis of earlv occlusive 
disease of the jieripheral arteries and in the differentiation of neuro- 
genic from organic artenal disease Bv its aid, the progress of artenal 
disease in the extremities can be studied quantitatively The instru 
nient exhibits certain phvsical limitations, such as its inability to select 
anv one vessel for studv and its insensitiv itv to that state of the arcu- 
lation represented as King between the zero point of the instrument 
and the total cessation of arterial outflow 

Results of Suprarcnalcctoniy in Spontaneous Gangrene of the 
Exticmitics — Seneque summarized the report of an mv estigation 
bv Herzberg, a Russian surgeon ot the results ot suprarenalectomv 
Herzberg was able to collect reports of 112 cases, including aS cases 
of Oppel (who, in 1921 published the theoretical basis for the opera- 
tion), 6 cases of Lenche, 8 personal cases, and the rest representing the 
cases of vanous Russian surgeons Of the 112 cases a cure f meaning 
complete disappearance of pain wnth acatnzation of the ulcers j was 
obtained m 14 cases However these so-called cures have not 
existed for a suffiaent penod of time as vet Gangrene is of slov' 
evolution In a great many cases, there was a complete disappearance 
of pain directlv after operation the ulcers acatnzed and the artenal 
pulse reappeared But remote observations show* that the improvement 
was only transient A minimum of two years during which svanpi-onir 
do not appear is needed before one ma} speak of cure Applvang this 
test, the author found onlv' 3 cures in 112 cases and even here it 
could not be proved that the cures resulted from the operation Com- 

37 Samuels, Saul S Value of Oscilloraetrj m Studj oi Cireulato-^ Dis- 
turbances of E'.tremities, J A JI A 88 1780 (June 4) 192/ 

38 Seneque, J Presse mecL 35 100 (April 9) 1927 
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couglicd up by some of tile experimental dogs as soon as the effect of 
tlie ether narcosis had diminished The results of these experiments 
Will be reported in a later papei 

COMMHNT 

The ability of the alveoli, bronchi and trachea to exscavenge them- 
selves of infections material seems to have received insufficient atten- 
tion m the experimental studies in the production of abscess of the 
lung How do the lungs keep their air passages clean ^ The bronchioles 
and alveoli end blindly, yet they are surprisingly clean The stomach 
has hydrochloric acid which aids it to cope with bacteria that may enter 
It No such chemical defense is known to exist in the lungs , however, 
bacteria do not manifest themselves readily in their an passages Agglu- 
tinins, opsonins and other antibodies are not known to be present in 
the tissue of the lungs in unusual amounts 

Three methods may serve to cleanse the air passages 1 he first, and 
perhaps the most effectual for large masses of foreign material, is the 
explosne expulsion of air and solid material during a cough Even 
though there is little or no an in the alveoli beyond the foreign matenal, 
the elasticity of the surrounding air-containing lung is conducive to a 
squeezing out and an emptying of the nonair-containing portions during 
the act of coughing The second factor in cleansing the air passages 
is the action of the ciliated epithelium 2 he ciliated epithelium may 
carry material to the pharynx, where it is unconsciously disposed of by 
swallowing Undoubtedly, bacteria and pus may be expelled from 
the bronchi and trachea by the cilia lining them A third factor m 
the remo\al of solid material from the lungs is the wandering cells 
of the blood stream 

In addition to these three methods of removal of foreign material 
from the air passages, the role played by posture may be mentioned 
The use of iodized oil 40 per cent for diagnostic mapping of the bronchi 
demonstrates tlie facility of morement of fluids to the dependent por- 
tions of the air passages 

My co-workeis and I do not wish to doubt tlie possibility that abscess 
of the lung may be due to the lodgment of infectious emboli in the 
radicals of the pulmonary arteries We have produced such abscesses 
experimentally We have, however, hoped to point out and to prove 
experimentally that the route of entry of the infectious matenal into 
the lungs may be through the air passages A single infectious embolus, 
when entrapped in the pulmonary artery, may produce a single abscess 
of the lung, likewise, infectious material entrapped in the air passages 


14 Kendall, I A Personal communication to the author 
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CLINICAL STUDIES 

Eighty-folu consecutive cases of nontuberculoiis abscess of the lung 
constitute the basis of this study Only the significant factors which 
seem to have relation to their etiology will be recorded here 

Briefly, nineteen, or 22 pei cent, of these eighty-four cases of abscess 
of the lung followed tonsillectom}' The onset of symptoms varied in 
these cases from three to fourteen days after tonsillectomy One case 
followed tonsillitis without tonsillectomy Five cases, or 6 per cent, 
followed abdominal opeiations On two of these patients an appendec- 
tomy was performed, on two a cholecystectomy and on one a gastro- 
enterostomy All of these patients were operated on under general 
anesthesia One abscess of the lung followed mastoidectomy, one 
followed amputation of the leg and one followed resection of the tongue 
for caicinoina The three last operations were also performed under 
general anesthesia In all there were twenty-seven cases, or 32 per cent, 
the onset of which followed closely after an operative procedure Each 
of these twenty-seven patients had had a general anesthetic with 
unusual opportunity for aspiration of infectious material The onset of 
S}mploms was delayed for seicral days, usually from six to eight days, 
after the oixiration and the administration of the anesthetic Abscesses 
produced b\ experimental aspiration showed a similar latent period after 
injection of the infectious material into the bronchus 

In each of the patients on whom operative procedures had been 
performed preceding the development of the abscess of the lung, there 
was unusual opportunity for the occunence of emboli as well as unusual 
opportunity for aspiration of infectious material In forty-five, or 53 
per cent, of these eighty-four patients, however, the onset of the symp- 
toms did not follow emboh-prodticmg procedures or conditions The 
forty-five patients A^anously ascribed their abscesses to previous or 
concurrent infections of the respiratory tract, including “bronchitis, 
“exposure and took a cold,” “pneumonia,” “pleurisy,” “flu” and 
“typhoid pneumonia ” It is probable that many of the diagnoses were 
erroneous, and that the symptoms which led to the diagnoses were only 
the symptoms attendant on the development of the abscess in the lung 
The abscesses m these cases (53 per cent) seem clearly to have been 
the result of an infection which reached the lung through the air 
passages, since there had not been an opportunity for the production 
of infectious emboli Clinically, they did not differ from the abscesses 
which followed operative procedures They usually had the similar 
foul odor, and there were multiple abscesses frequently confined to a 
single lobe of the lung In these respects, they resembled experimental 
aspiratory abscesses 



EXTRAPLEURAL RESECTION OF THE ESOPHAGUS 

USE or THE SAME INCISION AS THAT EMPLO\ED 
IN TRANSPLEURAL METHOD 

FRANZ TOREK, MD 

NEW ■i ORK 

In resecting the esophagus for carcinoma, a thorough exposure of 
the esophagus is necessar}^ as it is not sufficient to expose merely the 
new growth Tlie resection, in order to be radical, must include a 
good portion of the apparently unmvolved esophagus on either end of 
the tumor, and more room is needed to care properly for each divided 
end If niy nietliod of drawing the upper stump out through the 
neck and mvagmatmg the lower stump is employed — ^and that method 
IS favored by many at present — ^much more room is needed The 
required space is amply supplied m my method of transpleural approach 
through the whole length of the seventh intercostal space, augmented 
by the division of the four ribs above that space, near the spinal column 
It IS universally agreed that the method referred to affords the 
necessary exposure and access There are, however, differences of 
opinion as to the selection of a transpleural or an extrapleural approach 
The advocates of the extrapleural method claim that the opening of the 
pleura entails certain dangers that could be avoided if the pleura were 
not opened, ivhicli is true It occurred to me that it might be possible 
to combine the satisfactor)^ exposure afforded by m}'^ transpleural method 
of approach with the advantages of an extrapleural operation as this 
combination is feasible It takes somewhat longer than the transpleural 
method, and it remains to be seen whether the advantages of the 
extrapleural attack outweigh the loss of time 

TECHNIC 

The skin incision goes through the w'hole length of the seienth left intercostal 
space and continues from the posterior end of this incision upward to the third 
rib It IS then deepened through the muscles In cutting down on the seienth 
interspace, great caution should be exercised when the intercostal muscles are 
reached, and this caution should be heightened to an extreme degree on duiding 
the internal intercostal muscle, so that the pleura ma-v remain intact This part 
of the operation, therefore, does not permit haste, the knife is to be handled 
hghtlj, and the incisions should be shallow WTien the pleura has been well 
exposed in the seventh intercostal space, I begin to separate it from the thoracic 
W'all The initial steps of the separation are the most difficult One maj start 
with a blunt instrument like Kocher’s goiter dissector, as soon as a little headwa) 



UNRESOLVED PNEUMONIA 

A SURGICAL ANALYSIS * 

OTTO C PICKHARDT, MD 

NEW YORK 

Certain old medical terms that are all inclusive have been handed 
down from generation to generation They are not terms for actual 
diagnoses under more modern methods of iin estigation, but are generali- 
zations Indigestion, rheumatism and other conditions come in this 
class, and I feel that the term “unresolved pneumonia” could be included 
m a large majority of cases While undoubtedly there is such a condi- 
tion, it IS comparatively rare, and the diagnosis of unresolved pneumonia 
IS usually a confession of failure to make a correct one One has only to 
view Its numerous synonyms commonly used to see how loosely the 
same condition is variously labeled Among these may be mentioned 
interstitial pneumonia, cliromc fibrous pneumonia, organizing pneumonia, 
protracted pneumonia, jiersistent pneumonia delayed resolution and, 
finally, basal fibrosis The first three have a distinct pathologic picture 
which has often been described, and there can be no objection to them 
when correctly applied Unfortunately, this is rarely the case 

MacCallum ^ stated 

Occasionalh, while the symptoms of the acute illness (pneumonia) disappear 
completely and the convalescence seems complete, a form of consolidation of the 
lung persists and is found to be due to a replacement of the exudate by fibrous 
tissue (fig 1) 

Rohdenburg described the microscopic picture as follows 

The lung alveoli are more or less completely filled with a meshwork of fibrin 
in which are entangled round and plasm cells These wandering cells m manv 
areas arc transformed into connective tissue cells and slowly the alveolus instead 
of being an open space bounded by a lining of endothelium is changed to a mass 
of more or less dense connective tissue surrounded by endothelium 

Pneumonia, either lobar or lobular, is an acute disease, and the con- 
cept of its becoming a chronic condition in itself is rather difficult to 
understand It seems more reasonable that there are, or may be, other 
contributing factors which will make it chronic A nerv formation of 
fibrous tissue occurs, so that the lung becomes indurated, leathery and 

*From the Department of Surgery, Lenox Hill Hospital 

1 i\IacCallum, W G Tex't-Book of Pathology, Philadelphia, W B 
Saunders Company, 1921, p 544 
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liberation of the entire esophagus, its division below the tumor, invagi- 
nation of the lower stump, extraction of the esophagus through an 
incision in the neck and its transplantation into a subcutaneous ante- 
thoracic channel The method of closure, likewise, is identical with 
that emplo,ved m the transpleural operation 



Fig 1 — Roentgenographic appearance of the site of the carcinoma of the 
esophagus 

APPLICATION OF METHOD 

Thus far, I ha\e not had a favorable case m fact, I ha\e completed 
the operation m onl} one case (fig 1), the others being merely explora- 
tions, as the tumors, after exposure, proved to be moperable In the 
case in which I performed the operation and in u Inch the patient died 
on the fourth day, the tumor was situated behind the aortic arch, 
extending both above and below it To release it some thoraac 




Fjg 2 (case 1, table 3) —Unresolved pneumonia in the lowei lobe of the right 
lung twenty-three days after onset 



Fig 3 — Same case as m figure 2 six years and three months later showing 
chronic perilironchial infiltration in the same area 
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An interesting fact connected with this case is the observation, with 
the aid of roentgenograms taken on the second day after operation, 
that there was no exudate in the pleura on the left side, the side on 
which the operation had been performed, but that the right side pre- 
sented a haze with the evidence of an effusion (fig 2) The extensive 
handling of the left pleura from its outer side, without opening it 
did not disturb the normal transparency m the lung picture, whereas 
on the right side, which was simply opened but not otherwise handled, 
the haze of a beginning exudate appeared 

At autopsy the left pleural cavity was found to be free from 
adhesions and contained neither blood nor any other exudate The 
pleura was tightly adherent at its parietal attachment to the ribs The 
right pleural cavity contained about 500 cc of blood-stained serum 
Theie was some fresh fibrin on the surface of the right lung The 
left lung showed slight edema Metastases were found at the junction 
of the esophagus and cardia m the shape of several islands of white, 
firm tissue, and at the upper edge of the pancreas as a circumscribed 
pinkish nodule, 2 cm in diameter, the microscopic diagnosis at both 
places being secondary squamous cell carcinoma The primary tumor 
was a squaiuous cell epithelioma of the esophagus, 8 cm in length, 
showing a complete annular involvement The lumen was completelv 
obstructed for 5 cm 

Two months elapsed between gastrostomy and operation in this case, 
owing to the fact that the patient insisted on going home after the 
gastrostomy The metastases helped to lower his resistance While it 
IS possible that they may have been overlooked at the time of the 
gastrostomy, in spite of careful search, they may also have arisen 
during the long delay between operations 

Those who have looked with favor on the advantages of the com- 
plete exposure afforded by my method of transpleural resection of the 
esophagus, but who, at the same time, would prefer to proceed bv an 
extrapleural route, may perhaps be sufficiently interested in this method 
of extrapleural approach to give it an extended trial 



196 


ARCHIVES OF SURGERY 


leaction which does not subside in normal fashion, and which is theie- 
fore erroneously labeled unresolved pneumonia 

In 1913, Thacher “ read a paper on this diagnosis and made an 
interesting report He set a time limit of seventeen days during which 
a condition could rightly be called unresolved pneumonia He analyzed 
thirty-four cases as follows fourteen simple, mild trailer cases ending 
in recovery, six cases with miscellaneous complications, nine cases com- 
plicated by empyema, two cases complicated by abscess of the lung 
and three cases of probably simple delayed resolution He stated 

All patients, who, after pneumonia, are quite ill with a prolongation of fever, 
more are suffering from the presence of pus in tlie pleura or the lung, than from 
any other abnormal condition 



Fig 6 — Same case as in figure 4 sixteen months later showing the peribronchial 
thickening in the lower lobe of the left lung 

The examining physician should therefore keep in mind the patho- 
logic differences between a real organizing pneumonia and the clinically 
similar but pathologically different picture presented by a patient in 
whom consolidation persists after pneumonia 

It IS my purpose in this analysis, first, to present the many different 
types of lesions, both pulmonary and miscellaneous, which were actually 
found on closer investigation, and secondly, to show that in the rare 
positive case (six out of fifty-two), a definite type of lesion is found by 
means of the follow-up roentgenograms taken from sixteen months to 

3 Thacher, J S Unresolved Pneumonia, M Rec , January, 1914 
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the feet 4 Throughout tlie operation ether is given m amounts suf- 
ficient to keep the patient quiet, but never to the point of an abolition 
of the swallowing reflex 5 The assistant is required to operate the 
suction tube and to keep the pharynx absolutely clear of mucus and 
blood 6 All bleeding vessels are ligated, and the operation usual!} 
requires the administration of ether for from thirty to forty-fi\e min- 
utes It IS to these precautions, and particularly to the light anesthesia, 
that we ascribe the absence of postoperative infection of the lung in our 
cases If infected emboli are the cause of abscesses of the lung after 
tonsillectomy, it seems likely that this complication should have occurred 
m our cases with the same frequency that it has in some other clinics 
In 1924. we began the study of experimentallv produced abscess 
of the lung in dogs for the following purposes 1 To produce a chronic 
suppuration of the lung that was limited to one lobe and not complicated 
by pneumonia or empyema 2 To compare the blood pressure m the 
pulmonar}^ artery in normal dogs witli that in animals with a chronic 
suppuration of the lung 3 To determine the effect on the heart of 
ligation of the pulmonary artery and vein to one lobe in normal dogs, 
and to compare it with that observed m animals with a clironic abscess 
of the lung 4 To try various methods of removing the infected lobe 
and closing the bronchial stump The first two years of this investiga- 
tion were occupied by the attempt to produce a chronic abscess of the 
lung During the past }'^ear, we have attained our first objective, but we 
have not yet carried out the remainder of the program By introducing 
through a bronchoscope a small piece of cotton saturated with fresh 
scrapings from pyorrhea cavities in patients, we finally succeeded m pro- 
ducing a chionic lung abscess that remained localized to one lobe and was 
not associated with a general pneumonitis These pyorrhea scrapings 
were swarming with spirochetes and other bacteria, but we have made no 
attempt as yet to isolate the organisms and to determine whether anv one 
type was chiefly responsible for the infection in the lung In eight 
animals, an abscess of the lung with cavity formation and necrosis of 
an entire lobe was produced bv direct inoculation of the mam bionchus 
of the lobe through a bronchoscope Abscess of the lung de^ eloped in 
a lowei lobe of two additional animals, after introduction into the front.il 
sinus of a piece of cotton soaked with fresh scrapings from a piorrhea 
cavity m a patient Bronchoscopy was not performed on these two 
animals The frontal sinus was opened through an external incision, 
the infected pledget of cotton was placed in the cant} through a small 
burr opening, and the wound was closed Both of these animals dei el- 
oped a suppuration m the frontal sinus with the constant discharge of 
foul-smelling pus from the nostril, and both died from pulmomri 
hemorrhage after six weeks The hemorrhage nas due to the erosion of 
a large blood vessel in the abscess cavit} Tins experiment indicates that 
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ETIOLOGY OF ABSCESS OF THE LUNG 

EXPERniEXTAL \XD CLIXIC \L STUDIES 
DUFF S ALLEX, .M D 

ST LOLIS 

The causative factors of nontuberculous abscesses ot the lung are 
not full} knou n Hov does the infection reach the lungs ^ Are there 
specific bactena Wh} does one person develop an abscess of the 
lung after a certain operative procedure ^^hlle another person does 
not acquire such an abscess after an apparentl} identical procedure > 
This IS a report of the experimental production of abscesses of the lung 
b} aspiration, and the translation of these experimental obser\ation' 
into some of their clinical correlatnes 

ROUTES OF EXTRV 

There are three possible routes of entr} for the infection in abscess 
of the lung The first is direct, b} \\a} of the respirator} passages the 
second is indirect, b} way of the blood stream, and the third is b} \\a} 
of the l}mphatics The direct aspirator} route and the indirect route 
through the blood stream haie seemed the most probable routes of entrv 

A considerable percentage of abscesses of the lung follow operatne 
procedures within the mouth, nose or throat For these, at least the 
question of wLether the chief route of entr}* for the infection is through 
the blood stream or w hether it lies through the respirator} passages is of 
the utmost importance 

If the infection reaches the lungs through the air passages, then the 
incidence of abscess of the lung follow ing tonsillectom} or other opera- 
tions about the upper respirator} tract and mouth might be lowered 
matenall} by the aioidance of aspiration of infectious material at these 
operations If, on the contraiw, the infection reaches the lungs through 
the blood stream as infectious emboli and not b} aspiration, then the 
amount of aspirated blood or other infectious material that ma} be 
sucked into the lungs dunng these operations is of little consequence for 
postoperatie e abscess of the lung 

If the embolic route is the pnncipal route ot entr} , the surgeon should 
direct his attention toward the prevention of dislodgment of infectious 
emboh If the aspirator} route is the chief route of entr} , the surgeon 
should prevent aspiration of infectious material Furthermore the spon- 
taneous development of nontuberculous abscess of the lung might be 
avoided by proper attention to oral h}giene and hvgiene of the upper 
respirator} tract and to pathologic processes in these areas 

*From the Department ot Surgerv, Washington Lnnersitv School oi Medi- 
cine and Barnes Hospital St Louis 
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foil! years latei This lesion may be expressed as being a peribronchial 
infiltration and thickening due to increase in the connective tissue, local- 
ized in the formerly consolidated area The picture is similar to that 
seen in a chronic bronchitis, except that in the latter the condition is 
found generalized throughout the whole bronchial tree (cases 1 10 44 
48, 52, table 3) - - > 

In order to get at a definite basis, it was decided to go through the 
request slips for roentgen-ray examination of the Lenox Hill Hospital 
and to pick out those on which had been written “unresolved pneumonia ” 
Between January, 1922, and December, 1926, there were 2,773 requests 
for roentgen-ray examination of the chest for twenty-one different pul- 
monai v and bronchial conditions , conditions of the heart were excluded 



Figure 13 


Of these, 591 mentioned the word pneumonia and forty-one “unresolved 
pneumoma ” In addition, eleven cases were added through personal 
communications It is to be remembered that the staff at the Lenox Hill 
Hospital has been among the pioneers in employing surgical procedures 
for conditions of the lung, and many cases of undiagnosed conditions of 
the lung have been received for study Many of these patients are sen<^ 
to the hospital with the diagnosis of “unresolved pneumonia,” and there- 
fore are sent to the roentgen-ray department 

In this series, cases are not considered in which the normal pneumonic 
crisis or normal resolution has not had time to occur, say up to the 
ninth day, and which have erroneously, merely from a standpoint of 
time, been designated unresolved pneumonia In a general review of 
other cases leported in the literature, I did not find any definite tune 
limit in which a case of pneumonia became unresolved Frequentl) 
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succeeded in producing acute abscesses with formation of a cavity b) 
the introduction of a single embolus into the pulmonar} circulation 
They failed to produce aspiratory abscess of the lung, and, therefore, 
concluded tliat most abscesses of the lung in the human being were 
embolic rather than aspiratory in ongin They consider this to be espe- 
cially true m those cases of abscess of the lung that follow operative pro- 
cedures They agree with Fetterolf and Fox,^- who believe that most 
abscesses of the lung following tonsillectomies are due to emboli dis 
lodged from the paratonsillar tissues 

EXPERIMENIS 

Acute nontuberculous abscess of the lung was produced in dogs 
both by the liberation of emboli into the femoral vein and by the intra- 
bronchial injection of pus from chronic nontuberculous abscesses of the 
lung For the sake of brevity, only the latter experiments, in which 
abscess of the lung was produced by the mtrabronchial introduction of 
pus from subjects with abscess of the lung, will be reported here in 
detail This group of aspiratory abscesses of the lung is a most impor- 
tant feature of this report 

Series I — Experiments m fifteen rats make up this series Pus was obtained 
from cases of chronic, nontuberculous abscesses of the lung The patients were 
requested to cough and expectorate the pus into a sterile cup over a period of 
several hours The infectious material was then slowdy introduced into the 
exposed trachea of the rat by the method suggested by Smith Not a single rat 
developed an abscess of the lung or pneumonia 

The most probable explanation of the failure to produce infection in the lungs 
of these experimental animals seemed to be that the pus contained only avirulent 
bacteria, or perhaps that the "invasive” bacteria had been killed by chilling of the 
pus before it had been introduced into the trachea Smears of the pus taken at 
the time of its injection showed the presence of manj cocci, fusiform bacilli and 
spirochetes The spirochetes found in the respiratorj tract in normal persons are 
thermolabile They are often killed by a fifteen minute exposure at room tempera- 
ture It seemed advisable to inject the tvarm pus into the bronchi of animals 
immediately after it had been coughed up from the lungs 

The following experiment illustrates the procedure followed in 
experimental series II 

Series II— f/utorv— B , a hoy, aged 17, had had a broncluectatic abscess ot the 
lung for the past twelve years As much as 200 cc of pus could be coughed up at 
one time when the patient instituted postural drainage b\ leaning o\er a chair 
As the etherized dog could not be taken into the ward of the hospital, the patient 
was requested to come to the laboratory On Feb 19, 1927 a small, hcaltln 
active, young dog was anesthetized with ether A soft, rubber catheter, size 10 

12 Fetterolf, G, and Fox, H The Reaction of the Para-Tonsillar Tissue to 
Tonsillectomy A Study in the Etiologi of Post-Tonsillectom\ Pulmonarj 
Abscess, Am J M Sc 16G 802, 1923 
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cases have been so designated in which the patients have not had time 
to become well either by crisis or by lysis The average time between 
the onset and the tentative diagnosis in the cases here reported is fifty-five 
days, varying between fourteen days to one year 

One can readily understand how, except in a few cases, the diagnoses 
in table 1 were lumped into one grand group of “unresolved pneumonia,” 
when one remembers that many of these patients lived where there were 

Table 1 — Summaiy of Final Diagnoses 


Conditions 


Number of Oases 


Lobar pneumonia broneliopnoumonia, resolving or unresolved, but not finally 
checked up (see table 3) 

Pleurisy, suppuratho 

Abscess of lung 

Neoplasm, lungs 

Bronchitis, acute and chronic 

Pulmonary tuberculosis, chronic 

Chronic pneumonia and pleurisy vlth elTuslon 

Pleurisy yvith cITusIon 

Pleurisy, serofibrinous 

Tuberculous pneumonia, acute 

Pulmonary tuberculosis and abscess of lung (pneumococcus) 

Bronchiectasis 
Neoplasm pleura 
Poreign body, bronchus 
Pertussis 

Mediastinal tumor, Hodgkin’s disease 

Abscess of llycr 

Subdlaphragmatlc abscess 

Anemia, pernicious 

Arthritis chronic shoulder 

Osteomyelitis, femur, acute 

Pyelitis 


10 

7 
5 
4 

8 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


Table 2 — Classification According to Types 


Conditions 

Unresolved pneumonia 
Pleurisy, suppuratho 
Abscess of lung 

Pleurisy with clTusIon (various types) 

Neoplasm, lungs and pleura 

Pulmonary tu^rculosls 

Bronchial system 

Foreign body 

Miscellaneous 


Types 2, S, 5, S 


Frankly Surgical Conditions 


Number of 

6 

7 

6 

0 

5 

5 

4 

1 

12 


19 


Percentage 

116 
13 5 
115 
11 ^ 

90 
96 
77 
1 9 
231 


36 5 


Oases 


no hospital facilities for the taking of roentgenograms or the performing 
of a bronchoscopy 

If one adds together the cases of suppurative pleurisy, abscess of 
lung, neoplasm, and foreign body, one has a class of cases amounting to 
36 5 per cent which at some stage of their development were frankly 
surgical conditions This excludes pleurisy with effusion in which 
simple aspiration is usuallv sufficient and the various types of tubercu- 
losis, many of which are now being successfully helped by operation 

Table 3 shows a more detailed analysis of all the cases which super- 
ficially were apparently unresolved pneumonia On checking these up 
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This experunent of injecting warm, fresh pus from nontuberculous 
abscesses of the lung into the bronchus was repeated in seAenteen dogs 
and three rabbits, making a total of twenty-one experiments in series 
II Only three dogs developed abscesses of the lungs The remaining 
fifteen dogs did not develop either abscess of the lungs or pneumonia 
Roentgenograms were made and auscultation was performed repeatedly 
over a penod of two months The animals remained actne and did 
not show signs of abscess One rabbit developed pneumonia and died 
at die end of twenty-four hours The remaining two rabbits lived and 
did not show signs of abscess at the end of fifty-two days 



Fig 1 — Erosion of epithelial lining of bronchiole due to infectious process 
The fibrous tissue ring, F, of the wall is intact Epithelial casts, £/>, can lie seen 
clinging to the fibrous tissue Bacteria were not found in the walls of the blood 
vessels or in their contents Bacteria were seen throughout the wall of the 
bronchiole and the surrounding tissue 

The three dogs in which multiple abscesses of the lung de\ eloped 
after aspiration of pus from abscess of the lung are of special interest 
For the sake of briefness, the trvo latter experiments will not be 
described in detail, as I have described the first After intrabrnnchial 
injection of pus, the dogs all exhibited a latent penod before the on^et 
of malaise None of the three animals was obsereed to cough though 
all of them had pus m the trachea and bronchi at necrops\ None of 
the three had an abscess with a caeite The condition in the dog- 
therefore resembles the usual earh abscess of the lung a^; it ajipcarc 
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carefully , I find that only six of ten can honestly be so classed , the other 
four must fall into the miscellaneous group in this connection, it is 
interesting to note that whereas apparently definite signs of consolidation 
were found by physical examination of the lungs, the roentgenograms 
were negative for such a condition According to this analysis of fifty- 
two cases, 111 only six, or 11 5 per cent, was the diagnosis of unresolved 
pneumonia correct It seems as if the fallacy of this tentative diagnosis 
is being continued, and that therefore a more detailed and comprehensive 
study of this type of case is necessary before such a diagnosis can finally 
be made 

The internist can expect and should seek a more definite diagnosis 
in this class of usually undiagnosed pulmonary conditions by consultation 
with the bronchoscopist, the roentgenologist and the thoracic surgeon 
The thoracic surgeon should be consulted with a view to curing by 
operation a large percentage of patients with a hitherto anomalous 
medical condition 

CONCLUSIONS 

1 True primary unresolved pneumonia is rare 

2 In the rare positive case, a definite localized peribronchial infiltra- 
tion, visible in the roentgenograms, develops later 

3 Approximately 36 5 per cent of pulmonary conditions diagnosed as 
unresolved pneumonia will be frankly surgical conditions 

4 The thoracic surgeon should be consulted more frequently when 
pneumonia does not resolve promptly and properly 
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Attempts were made to entrap bacteria in the aheoh and smaller 
bronchi It seemed that the formation of an abscess or some other 
manifestation of an infectious process Mould inentabh follow the con- 
fining of bactena in the smaller air passages Slugs of infectious tonsil 
and small pieces of beef contaminated by iirulent bactena were blown 
into the bronchi wuth compressed air Abscesses did not deielop in 
seven experimental dogs Autops) imanabl} showed that these infec- 
tious matenals had escaped from the bronchi The great difficultj in 
keeping infectious material in the air passages was soon ewdent 

Warm pus obtained from a patient wuth a foul, chronic abscess of 
the lung w^as next injected into the bronchus leading to one lobe, after 
wdiich this bronchus w^as immediatel} ligated with silk The procedure 
IS illustrated in the foUowung experiment 

Series III — History — On April 2, 1927, under ether narcosis, artificial respira- 
tion w'as maintained b}’’ the Gesel-Erlanger intermittent positne pressure artifiaal 
respiration apparatus The dog was placed on its left side An intercostal incision 
W'as made between the fourth and fifth nbs m the right side ot the chest The 
bronchus to the middle lobe w as exposed b'v isolation of its accompan\ ing pul- 
monarj'- arterj' and pulmonary lein The middle lobe was carefulli aioidcd in 
this procedure in order to pretent injurj to its aheoh A stout silk ligature was 
passed beneath the pulmonary arter 3 and vein to the lobe and carefullj earned 
around the bronchus to encircle it complete!} A soft rubber catheter ot small 
caliber (no 10 French) was now' passed into the trachea b} an assistant, and wiicn 
the end of the catheter was felt to enter the bronchus to the middle Jobe of tlie 
right lung, 3 cc of the warm pus was mjected into the bronchus, and the ligature 
was immediatel} tightened as the catheter was withdrawn The wall of the chest 
was then closed witliout drainage 

April 3 Some dtspnea was present, but the dog was actne and ate 
April 5 The dog was actne, and did not appear to be sick 
Apnl 7 Swelling appeared about the thoracotom} wound The dog fmked 
about the room w'hen he was taken from the cage 

April 10 The dog was sick, hung his head and coughed (this was the onI\ 
dog w'hich coughed) Foul pus dripped from the nostrils 

April 11 The thoracotom\ wound was open When the dog couglied, air 
gushed from the wound, but did not seem to enter the chest through the wound 
The dog appeared to ha\e bronchial fistula 

April 15 The thoracotom} wound was closed The animal still couglied 
appeared listless and was losmg weight 

April 21 The dog coughed Chocolate colored foul-Mnelling pm dripped 
from the nostrils 

April 25 The dog was more actne, but had lost a great amount or weight 
He coughed but did not expectorate pus 

Apnl 28 The dog was weak and emanated He was lairh actne and did not 
haae pain To a\oid the possibilite of suffering due to extreme emaciation the 
dog was killed 

Autopsy —The thoracotom\ wound was closed with granulation tnsue The 
left side of the chest did not contain fluid or pus The kit lung appeared nor- 
mal The mediastinal lobe was king tree m its mediastinal pocket oi the pleura 



NONTUBERCULOUS PULMONARY SUPPURATION 

A COMPARISON OF OPERATIONS AND THEIR RESULTS 
HOWARD LILIENTHAL, MD 

NEW YORK 

The scientific selection of operative therapy in pulmonary suppuration 
IS still in a state of development Standardization is often a poor pnn- 
ciple when applied to any phase of surgical ivork except the technic, and 
possibly even here it is particularly out of place in dealing with conditions 
the pathologic anatomy and biologic status of which show such fine 
distinctions as do those encountered in suppurative infections of the 
lungs The frequent complication by disease of other structures, par- 
ticularly of the pleura, adds still another problem to this perplexing 
question 

I need not discuss an exact classification of the various types of sup- 
puration, although the blood-borne and the air-borne sources — the one 
beginning in the parenchyma of the lung and the other beginning in the 
bronchial tree and its ramifications — ^may roughly be recognized To 
these may be added infection from contiguous structures When changes 
related to the stage of the process and the organism which produces the 
infection are also recognized, one finds that confusion ensues Going 
farther, varied anatomic characteristics in different portions of the same 
diseased organ are encountered It must also be realized that m the 
lung one form of suppurative disease almost invariably produces another, 
such as abscess developing from bronchiectasis 

Few, if any, surgeons have had sufficient experience with all of the 
methods of opeiating in these diseases to confer authority One operator 
may have been fortunate in the immediate results of bronchostomy , 
another may be satisfied with destruction by cautery , still another may 
have faith in some form of compression, and so on Until one procedure 
has been used in many hundreds of cases of approximately the same 
condition, improvement in the methods of operation will be made slowly 
All those who have had experience should record their results, for with 
the accumulation of evidence, the right technic may finally be approached 
This IS the reason why I present the conclusions which I have reached 
from my own clinical work 

The material examined consists of 105 unselected patients who were 
referred to me for operation and in whom lobectomy was neither per- 
formed nor contemplated The list of conditions includes most of the 
forms of surgical pulmonary suppurative disease with the exception of 
tuberculosis and actinomycosis I have also excluded the military cases 
and those of civilian traumatic surgery 
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lobe They were identical in appearance to the spirochetes lound in 
the tonsil which had been insufflated into and trapped in the bronchus 
The expenment was repeated with a mixture of Mrulent strepto- 
coccus, staphylococcus, colon bacillus and p}oc}aneus The animal died 
on the fourth day of pneumonia of the right upper middle and lower 
lobes and beginning emp3fema of the right pleural cant} 

Four control expenments in dogs in ivhich the bronchus to the 
middle right lobe was ligated without the intentional introduction of 
infectious material into the bronchus failed to develop abscess This, 
and the fact that following the aspiration of pus-contaimng fusiform 
baalh and spirochetes, the abscesses of the lung in animals with liga- 



Fig 3 — Intact capillaries m an aspirator} abscess The stained section showed 
the capillaries filled wnth intact red blood cells 

ture of the bronchus contained indentical bacteria seemed to show tlial 
blocking of the respiratory passages w'as an important factor m the 
production of these abscesses 

Less complicated methods than ligature of the broiiciius to a lobe 
to produce obstruction are being tried Siebert had jiroduced this 
blockage by the use of talcum powder before tlie latter senes of exjien- 
ments w'as begun More recentl}, I introduced contaminated nnlkt 
heads wuth the barbs pointing toward the lannx This was accomiilislicd 
through a bronchoscope, the millet head being placed in the sm iller 
bronchus under the control of eisioii Eeen these grass head- win. 


13 Siebert W Personal communication to the autlior 
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Table 1 represents the causes of the pulmonary infections as far as I 
was able to assign them 

In a number of cases, mtranasal infecbon from various causes was 
present and sometimes was etiologic The nose should always be exam- 
ined, especially when a radical operation on the lung is planned 

Theie was a total of forty-seven deaths, or 45 per cent, and of these, 
sixteen may fairly be ascribed to septic conditions which existed before 
operation By this I mean that these sixteen patients would probably 
have died of their disease if they had been treated medically 

In nine cases, postoperative cerebral embolic conditions were directly 
responsible for death Three of these deaths were due to air embolism 
and the remaining six to bacterial infection Nine patients died of 


Tablc 1 — Causes of PuIiitO)ia! y hifcction 


Conecnitnl 

Olironfc bronchiectasis 

Pneumonia, Including Influenza, etc 

Syphilis 

Dl\ertlculum of csopliagus 
Cardiospasm 

Puncture of the esophagus from within 

Aspiration pneumonia not following operation 

Nasal operation 

Tooth o'^tractlon 

Fracture of thigh 

Osteomjclltls of ribs 

Confinement 

Cholecystectomy 

Appendicectomy 

Tonslllcctom} 

Hemorrhoidectomy 

Direct extension from abdomen 

Unknown 


4 

3 

29 

1 

1 

1 

1 

3 

1 

1 

1 

1 

1 

1 

6 

21 

1 

1 

29 

105 


hemorrhage either from the wound or from the mouth or from both 
There was one fatal mediastinitis Two patients died from phlegmon of 
the wall of the chest produced by diagnostic puncture of abscess of the 
lung Seven died of contralateral pulmonary conditions, including pneu- 
monia, edema and abscess In the cases of abscess, it was not always 
possible to differentiate between preoperative and postoperative condi- 
tions Two patients died from shock and one from acute nephritis not 
present before operation 

These causes of death will be briefly discussed in order 

Cerebral Condthons — (a) Air Embolism It is understood that this 
accident may result from the entrance of air into even a small branch 
of the pulmonary return system As air is lighter than blood, it is mani- 
fest that the erect posture during operations or other manipulations on 
indurated tissue within the chest is dangerous It is good practice, 
therefore, to operate in these cases with the head of the patient lower 
than the thorax Air embolism from the lung is rare except as an opera- 
tive accident 
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may produce multiple abscesses of the lung The principal requisite 
m either case is that the infectious material is not allowed to escape 
from the lung 

The fact that in the five experimental aspiratorj abscesses of dogs 
each involved lobe had multiple abscesses is of the greatest clinical sig- 
nificance Most patients with abscess of the lung exhibit multiple 
abscesses rather than a single abscess wuth a cavity During the opera- 
tion of cautery pneumectomy, as advocated by Graham, great numbers 
of smaller abscesses are usually encountered in the infected area of the 
lobe 

That experimental abscess of the lung may be produced b\ tin 
lodgment of infectious emboli has been repeatedly showm Cutlei and 
Holman, Weidlein and Schlueter dewsed a uniformly successful and 
ingenious method for producing such embolic abscesses bv using a 



Fig 4 — Cut surface of a lobe of lung containing multiple aspirator\ abscts-.cs 
Note the bronchioles m the central portions of the abscesses 

segment of vein containing various kinds of bacteria Cutler and 
Schlueter “ and Schlueter and Weidlein " reported a large senes of experi- 
mental abscesses of the lung produced in this manner The\ hold that 
abscesses of the lung following operations ha\e an etiologi dificrcnt 
from thoses abscesses wdnch do not follow^ operations Smith ' doubted 
this He compiled reports of fift^-six cases from the literature in whitli 
bacteriologic and pathologic studies had been made and he did not find 
any difference in these respects between abscesses of the lung following 
operations and those in wdnch operation had not jireccdcd the onset oi 
the abscess We cannot detemnne whether the abscess has followed an 
operative procedure or not, except be questioning of the patient 

Experimental results indicate the possibilih that the infection mai 
reach the lung through the air passages m clinical abscess oi the lung 

15 Graham, E A PncumectomA with the Cauteri I \ M \ 81 K'lO 
(Sept 22) 1923 
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KDCOVERIES AND DEATHS 

In table 2 three cases are included in which the cautery was used in 
the lung In two of these, a considerable portion of tissue was 
destioyed One death lesulted from hemorrhage at the wound and by 
mouth, and one from a ceiebral metastasis In the remaining case, death 
followed the desti uction of part of a wall of the abscess for the purpose 


TAnrr 2— Percentage of Deaths and Number of Recoveries from Different 
Pi occdui cs. Including Clinical Cures 


Condition 

Cnscs 

Recoveries 

Dentils 

Percentage 

Artlflclnl pneumothornx 

2 

2 

0 

0 

Tliorncoplnsty 

13 

4 

6 

8S 

Pneunionolysls cxtrnplcurnl 

5 

2 

2 

40 

Pneunionoljgls Intrnplcurnl 

2 

0 

2 

100 

Drnlnngc 

67 

30 

IS 

32 

Pncuinonotoinj 

16 

3 

11 

73 

Bronchostomy 

15 

7 

5 

33 

Dlnmostlc punctnro of nbscess 

3 

1 

2 

07 

Prellnilnnrj tliorncotoniy 

2 

0 

2 

100 


of drainage A severe hemorrhage at the wound and by mouth, during 
a dressing, could not be checked by packing 

M} unfortunate experience with the cautery should be compared 
with the many excellent results reported by Graham One cannot help 
being influenced by his earlier cases, but I would not attempt to deter 
others from using the soldering iron, perhaps I shall have better results 
111 the future 

These figures are given for what they are worth It would be impos- 
sible in a paper of this kind, and perhaps even in any event, to show 
statistically other results than those which come under the classification 


Taulc 3 — Age Incidence 


Age Dccndcs 

1 to 10 
10 to 20 
20 to 30 
30 to 40 
40 to 50 
50 to 05 


Cases 

Deaths 

Percentage 

10 

3 

SO 

11 

4 

so 

20 

12 

42 

20 

0 

30 

22 

12 

65 

10 

10 

03 


of “well,” “clinical cure” or “death ” I shall, therefore, not attempt to 
record them otherwise than under the headings of “deaths” and “recov- 
eries,” including “well” and “clinical cure” under “recovery” By 
clinical cure, I mean that the patient was able to work and was satisfied 
with his condition 

Age as a factor is represented m table 3 

The danger of increasing age is, therefore, represented as follows In 
patients up to 50, the mortality was 42 per cent, while from 50 to 65 it 
was 63 per cent— a matter of interest principally with regard to 

prognosis 


ALLEN— ABSCESS OF LU\G 


191 


The remaining eleven abscesses of the lungs in this series of eight} - 
four were distributed as single instances, the onset of \\hich followed 
respectively, aspiration of bone from a pork chop fracture of nb 
craniotomy, carcinoma of the esophagus, postpartum metritis, sc\erc 
trauma with fracture of tlie leg, paranephritic abscess {"), empyema m 
tvhich a rubber tube had been lost after thoracostoni} , cmpjema and 
infection of a tooth, one was a primary carcinoma of the lung with 
abscess Conclusions should not be drawn from these isolated instance^ 
of abscesses of the lung 

There can be but little doubt that much infectious matenal reaches 
the smaller air passages, not only dunng operative procedures about 
the upper respiratory tract, but during general anesthesia and in 
ordinar)'- breathing Myerson examined the trachea and larger 
bronchi in 100 cases following tonsillectomy Blood w^as present m 
sevent 3 ’'-nme instances Lemon found that in dogs under ethei 
narcosis, materials which liad been placed in the mouth could be 
recovered from the smaller air passages The intrapharyngeal instil- 
lation of iodized oil into the trachea, first successfully used by Singer 
illustrates the ease with which the contents of the pharjmx ma} reach 
the lungs during ordinary inspiration Why, then, is not abscess ol the 
lung a more common disease^ 

The experiments have shown the ease by w'hicli infectious material 
escapes from the bronchi and trachea In addition I should like to 
point out the fact that the air passages are normall} lined with an 
unbroken epithelium They are, in reality, a part of the “exterior 
of the body The experiments show that the lining epithelium ma\ be 
destroyed by certain bacteria confined wnthin tlie smaller air jiassagcs 
Abscesses are then formed wnthin the lung 

CONCLLSIOX 

1 Multiple abscess of the lung ma} be produced in dogs b\ (Ik 
injection into the bronchus of warm pus from jiaticnts with chroim 
abscess of the lung The dogs, in the experiments described were under 
ether narcosis at the time of contamination of the bronchus 

2 Clinical abscesses of the lung are usuall} multiple and are often 
confined to one lobe 

3 Obstruction of the bronchus plaes a dominant lole in the lorma- 
tion of expenmental aspiraton abscess of the lung 

16 jMjerson, M C Pulmonarx Vspccts of TonMlkctonn iimkr GuktiI 
^nestliesia, Lanngoscope 32 929, 1922 

17 Lemon, W S Aspiration rxpcnmcnnl Stud% \rcli Snr. 12 ls7 
(Jan) 1926 

18 Singer, J J Broncliograpin \rch Surg 14 167 ( hn 1 192/ 
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interstitial, true general drainage is almost impossible , but after incision, 
I have seen the indurated tissue break down and slough away 

BioucJwstomy —Bvonchostomy is often followed by surprisingly 
good immediate results, but the patient’s ultimate condition cannot be 
considered ideal The dangers of slowly spreading gangrene with recur- 
rent hemorrhages even years after the establishment of the stoma give a 
sense of insecurity to the surgeon who has encountered these late 
accidents 

Diagnostic Piinctine of Abscess — The performance of puncture for 
the purpose of diagnosis need be mentioned only to condemn it I have 
observed many fatal cases m addition to those mentioned in my table 
and in which extensive operation for the ensuing phlegmon has been 
unavailing A cure rarely results from drainage of the phlegmon and 
of the abscess of the lung 


COMMENT 

When one reviews the material which forms the basis of this presen- 
tation one is struck by the high mortality rate of 45 per cent in operative 
cases In glancing over a paper b} MacKenzie ^ I note that he gives 
the mortality rate as from 40 per cent to SO per cent, although in 169 
cases from Bellevue Hospital, the death rate was about 40 per cent He 
does not make any distinction between the cases in which operation was 
performed and those m which it was not performed In the same paper 
this strong statement is found "When a lung abscess does not terminate 
fatally or m spontaneous cure, there ensues a condition of. invalidism to 
which death itself seems preferable ” The type of patients to which he 
refers will probably finally die either of some condition direetty con- 
nected with tile abscess of the lung or of the consequent chronic sepsis 
with or without amyloid disease It is difficult to calculate statistics in 
these circumstances 

My paper has been written m order to call attention to this aspect 
of suppuration of the lung If recovery is not complete, whether or 
not operation has been performed, the probability is that the patient 
will finally succumb to his disease or to its sequelae The cases must be 
followed for years if one is to get at the truth and not be satisfied wth 
mere impressions If palliative measures alone are used, the final mor- 
tality rate will be high — approximating MacKenzie’s 80 per cent, or even 
more One must not be deceived by the discharge of a living patient 
from the hospital Incomplete operations, on the other hand, may be 
expedient, though undesirable, and it is tlie function of the thoracic sur- 
geon to prolong comfortable existence even though he does not lose 
sight of the ever present danger 


2 MacKenzie, LB M J &. Record 119 191 (Feb) 1924 
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dr}^, analogous to that condition which appears in other organs, such as 
the kidney and the liver in chronic congestion But this process requires 
time, and a constant focus of infection, a nidus of pneumococci or other 
bacteria, or some irritant must continue to be present , then it can readih 
be seen that the pathologic changes occur as a protectne measure This 
new fibrous tissue may occur by a slow hyperplasia of the existing fibrous 
tissue or by the formation of granulation tissue which gradualh becomes 
denser with contraction When an acute infection has either refused to 
subside normally or has caused apparently temporar}^ pathologic changes 
which persist, with a rise in temperature and other signs, a surgeon 
naturally thinks that the causative agent is still present either in smallei 



Fig 1 — Unresolved pneumonia 


numbers or in an attenuated form In other words, in the condition 
under discussion, a residual focus frequent!} remains wiiicii often form- 
pus either wnthin the lung tissue or extrapieurall^ 

Piersoll - stated that there are tw'o main classes ol ca-cs that are di ig- 
nosed as unresolved pneumonia ( 1 ) true unresoh ed iineumonia and ( 2 ) 
pneumonic sequelae I would add a third class, ‘ pneiimonie prctur-or- 
or forerunners ” In the latter class, some other prlmar^ condition i'? the 
underlying cause of the j^neumonia itself as, for instance tubereulo-i- 
tumor of the lung, a foreign bod} bronchicctatic ca\itie- ‘-\]ihih- ami 
other conditions The cases in this class are more numerous thin i- 
usually thought, frequenth there is a long drawn out inflamnnt<>r\ 

2 Piersoll J AI Inrcsohcd Pncumoiin Penn M T 25 2-tO 1922 
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faA'orably with that following much smaller operatne procedures on the 
lungs and pleuia Granted that the earl}' postoperatne mortality is high, 
say 45 per cent, when only one lohe is removed, this must he balanced 
against mere palliation or e'ven the so-called clinical cures of permanent 
hronchostomy with their chances for late fatal complications 

The more I study this question, the more I am inclined to fa^or 
lobectomy in appropnate circumstances In the category of cases suitable 
for the perfonnance of an operation, I would include only those in vhich 
the patient is under 35 } ears of age, and in a Inch the blood pressure is 
more than 120 and the patient’s general physical resistance apparently 
is high 

When I performed lobectomies in the earlier part of ni} thoracic n ork, 
I natuially chose the worst surgical risks The mortality rate m my cases 
after the performance of this operation at that time nas about 40 per 
cent Avhen a single lobe was extirpated, and I am certain, from my 
experience wnth operations not so complete, that the statistics of ultimate 
cures w'ould be on the side of the radical procedure One is too apt to 
regard the mere discharge of a patient fiom the hospital, although he is 
still expectorating and usually has a permanent opening in the thorax, as 
representing a cure \Wien there is a bronchiectatic suppuration ni more 
than one lobe, or wdien complications arise from prewous operations, 
such as a dense mass of mtrathoracic adhesions, lobectomy is out of the 
question, and one must be satisfied wnth far less than an ideal recover} 

SUMMARY 

1 The number of cases presented is 105, all of wdiich w'ere operatne 

2 Lobectomy w'as not perfonned or contemplated in any case in these 
series 

3 Tables represent operative and other statistics 

4 A brief comparison of these operations with lobectoiu} leads to 
the recommendation that the radical piocedure should be preferred m 
suitable instances 

52 East Eightj -Second Street 



Fig 4 (case 44, table 3) — Unresohed pneumonia m the lower lobe of tlie left 
lung sixtj'-tliree days after onset 



Fig 5 — Same case as in figure 4 fourteen da%s later Tiic concnhdat o ! a- 
cleared up 
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foi two years, one in whicli a little cross-bar pm was present for 

thiiteen years and one m which a tack was retained for twenty-three 
yeais 

Of the four cases in which the foreign body could be removed, 
I e , the piece of wood, the tack, the pig knuckle and the cross-bar pm’ 
recovery occurred m three In one, suppuration persisted, and a lobec- 
tomy was performed , the patient died while he was being taken off 
the table 



Fig 1 — ^Abscess of the lung three weeks after operation in a child, aged 
2 years 

Sixty-eight of the 103 patients were treated by bronchoscopy 
Before considering treating a patient with abscess of the lung by 
bronchoscopy, I arbitrarily set the number of bronchoscopies as three 
It usually required two bronchoscopies to get acquainted with the 
patient Patients are frightened the first time, and one can only pass 
the tube in and out, the second time, when they are not so frightened, 
one can learn something, the third time, one can get results Three 





Figs 7 to 13 (case 48, table 3) — Gradual clearing up of an unrecohcd 
pneumonia through a period of ninet}-sc\cn dais A final follow-up (roentgen- 
ogram not shown here) again shows peribronchial thickening 



Figure 8 


Fig 4 — Abscess of tlic upper lobe of the right lung, forty -h\o days after 
tonsillectomy 





Fig 5 — Temperature cur\e and sputum cur\'e following bronchoscopies 
This illustrates the same case as does figure 4 A indicates performance of 
bronchoscopy 























Figure 12 
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It IS like an operation on a very ripe boil , the pus gushes out in a mass, 
and the situation is relieved The patient recovered 

I had another case in which abscess of the lung developed following 
tonsillectomy The patient was relieved after one evacuation of the 
abscess cavity I should have been proud to have relieved him, but 
he did It himself After a roentgenogram had been taken at the 
hospital, the patient went home to consider having bronchoscopy per- 
formed , but during an attack of coughing he coughed up the abscess 



Fig 7 — Effect of too much iodized oil This illustrates the same case as 
does figure 6 

When he came back m two weeks, there was no trace of the abscess in 
the lung Sometimes patients can be relieved by one evacuation 

The next case was one that occurred in a patient at the other end 
of the scale of age A child, aged 2 years, had had a tonsillectomy 
performed twenty-one days before the roentgenogram shown in 
figure 1 was taken A large abscess was found in the lower lobe of 
the right lung, without contents Bronchoscopy was performed at once 
A week after the roentgenogram was taken, rapid resolution occurred 




Fig 14 (case 52, table 3) — Unresolved pneumonia s)\ weeks after onect 
Early penbronchial signs are seen in the low’er lobe of the right lung 



Fig 15 — Later peribronchial •^igii'^ three \cars and fne iininh'^ lUi 
the same patient as in hgurc 14 
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The temperature curve is shown in figure 2 After bronchoscopy was 
performed there was some disturbance in the temperature, but then it 
went down to normal and the child made an uninterrupted recovery 
The essential point is to treat the patients early, while there is still 
elasticity in the wall of the abscess cavity and chance for it to contract 
The next case was that of a child, aged 9 A tonsillectomy had been 
pel formed thirty-three days before admission to the hospital, when 
she was admitted she had an abscess and the type of temperature shown 



Fig 10 — ^Abscess of the lower lobe of the right lung following gassing 
during the war 

in figure 3 Bronchoscopy was performed The temperature promptly 
subsided to normal, and the patient promptly recovered 

The probability is that these are cases for aspiration, and that 
the focus lies near the hilum where it can be reached with the bron- 
choscopic tube 

The next case was that of a boy who had had a tonsillectomy per- 
formed forty-two days before admission to the hospital He was m a 
miserable condition , the lesion was in the upper lobe of the right lung , 
that IS, not so near the hilum, and rather close to the periphery The 
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In figure 6 the upper lobe of the right lung is shown, and the indi- 
cation IS tliat the bronchus of the upper lobe, where it entered the 
old abscess cavity, has been shut off by the scar tissue and the air, if 
it finds Its way to that location, it is doing so through small collateral 
bronchi In figure 7 a little more iodized oil was administered in 
order to fill out the cavity, and the whole picture was spoiled 



Fig 12 — Small postpncumonic abscess m lower lobe of the left lung 

The next case was one that I consider proves the point that bron- 
choscopy should be perfoimed in every case of abscess of the lung, 
for here seemingly was a lesion which was hopeless from the point of 
view of any but surgical treatment There was interlobar empyema 
and abscess cavity of the lung In spite of the gloomy outlook, the 
patient improved under medical treatment until the infiltration in the 
lung began to reappear, then bronchoscopy was performed, following 
bronchoscopy, the lesion diniinished again, and the patient continued 
to improve In March, 1926, she was clinically well However gloomy 
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of Infiltration of Right Upper Lobe, Arch Surg 12 1 ( Tan 1 1*^26 

Milan, W S Differential Diagnosis of Pulmonan Diica^c Minn M I 
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think that it was possible to cure the patient because a spiral fc 
could be put right into the abscess cavity The treatment co 
of injections of a silver prepaiation once a week, which seei 
have a disinfecting effect and made it possible to aspirate the 
and keep it clean I do not believe that the patient will be alb 
safe from a lecurrence I do not see how a patient could ever i 
completely when the lung was the site of suppuration for such 
time 

FRANKLIN HOSPITAL FRANKLIN N J 
(SURGICAL CHART) 



Fig 14 — Temperature chart of a ver>' sick patieut showing shod 
bronclioscop}' 


The next case is of a different type (fig 10) The patien 
gassed in the war and never completely recovered his health F 
before coming to the hospital, he became conscious of a dry sensat 
his throat and began to cough and sweat at night He chang( 
work several times, and finally went to a hospital He was adi 
in July, 1925, and a short time afterward, bronchoscopic treatmer 
instituted The temperature curve and the sputum curve are sho 
figure 11 A large quantity of sputum was raised, up to 1,400 
day On the day bronchoscopy was performed, only 800 cc was s 
but the day following it increased to 1,700 cc , because the al 
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It IS not necessan to define pathologic conditions but I ‘^liall gut 
brief explanations of what is meant b} the terminoIog\ in ccnain 
procedures 

Drainage The empt 3 ing of the products oi infection dirccth 
through the wall of the chest 

Pneumonotoiny An incision or other opening made into iiitccfid 
tissue of the lung m which there is no gross collection of pus 

Bronchostom} The deliberate opening of the bronchus eehetlnr 
directly or through an abscess caMt), together with tlie attempted main- 
tenance of a passage from the bronchus through the wall of tlic chest 

Pneumonolysis A procedure b\ which a lung, m part or m whole 
is directly mobilized or compressed or both whether from without <r 
wuthm the pleural sac, by operation This method is ustiallt nppliul in 
upper lobe disease (apicolysis) 

Thoracoplasty An operation on the tlioracic cage intended to redtiLc 
the size of the heinithorax and to produce other mechanical changes 
within the chest 

Any other procedures wdiich ma\ he mentioned arc ni.ult tlnr In 
their titles 

CVLSCS OI niATii 

In assigning the cause of death, the final operation usualh but not 
invariabl)'-, appeared to lia\c had most to do with the fatal ttriiiin itioii 
except w rare mbtauces, death will he ascribed to thi'- nptritmn Ihiis 
in the case of a patient who has had st\cral jirtMous (ijier.ition'- iIk-c 
are not necessarih referred to but the prottdure which ‘•cuii'' to hi\c 
had the determining influence will he mentioned \s ui t\nmph i 
patient wnth hronchiectatic and other supjmrations oi i lnwir loin who 
has been subjected to aculsion of the phrenic ikim and gr.tdtd thun- 
coplastv without improicmcnt, dies of recurrent lu inorrlnge-. foUcv jng 
pneuinonotoim wnth the establishment ot a bronchial fistuli 1 lu c iio' 
of death is listed under bronchostenm thi'- being the bn il opt. r itn-’i in<l 
the probable cause of the fatal liennorrlngc'' 

Before operation e\er\ patient was sniicring inun i '-u]», u' 
condition of the lung which pre-ented phcnomcni oi -c-nmt i- 

Of the 10^ cases 46 were acute and clintnn, 1 lu <4 i, < 
chronicit} is not an arbitrarc one rccKoned h\ wed - or n >’ d'- 1 ’ ' 
Instore of each case was examined and the dc-igniti ai Jb'i' ' 
to the impression made Iweiite-fict oi the it>rt\-'K cim c - ' 

fatal and tweiiu-two ol the bii\-mne chronic cn-t - 

\ number of patients were referred i" me i< r r^ . 
but operation was not p.rlormcel 'se\ei d oi da ' j 
under postural and other ircaimcin luel a .u'l’bt <!’' ' - i 

of hcnieipt\s]s I shall rcur t<' on]\ tijurune i" - 



NONTUBERCULOUS BRONCHOPULMONARY 
SUPPURATIVE LESIONS 

RESULTS OF TREATJIENT BY ARTIFICIAL PNEUMOTHORAX* 
WYMAN WHITTEMORE, MD 

AND 

GERARDO M BALBONI, MD 

BOSTON 

Because of the great divergence of opinion in regaid to the value of 
artificial pneumothorax in the treatment of patients with nontuberculous 
hronchopulmonary infections, and because of the lack of agreement as 
to how long the treatment should be kept up in order to produce satis- 
factor}^ results, a discussion of the subject might not be unwelcome at 
this time 

In an endeavor to arrive at some definite idea as to the actual value 
of this method of treatment in cases of suppurative infections of the 
lung, one of us (Balboni) has made an intensive search of the world’s 
literature on this subject covering the last twenty-four years All the 
references and abstracts of each report are published with this paper 
It has been a difficult matter to determine just what definite results 
many authors have obtained, and difficult or impossible to tell in what 
classification certain of their cases belong 

We have added twenty-three of our own cases taken from the Massa- 
chusetts General Hospital and the Peter Bent Brigham Hospital, Bos- 
ton 

In our own series, which cover approximately seven years, there 
were eighteen cases of abscess of the lung, and five of bronchiectasis 
The results were bnefly as follows 

Artifiaal pneumothorax ivas attempted in eighteen cases of abscess 
of the lung Two patients were completely cured and remained so, the 
treatment being kept up twentj^-four and fifteen weeks, respectively In 
two cases, there was temporar)’’ improA’^ement (one patient died a year 
later of bronchopneumonia) Partial pneumothorax brought about 
improvement in all the symptoms m one patient, fifteen months after 
the suspension of the pneumothorax, the patient died of an embolus 
There have been three deaths due to hemorrhage from the lung during 
treatment In these three cases, a partial pneumothorax was created, 
but the lobe from which the bleeding came was adherent either to the 
wall of the chest or to the diaphragm, and pneumothorax was ineffective 

* From the Medical and Surgical Senuce of the Massachusetts General Hos- 
pital 
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(b) Bacterial Embolism It is more difiicult to a\oul than nir 
embolism, but an operation in which the pulmonar\ \enous trunks arc 
closed by ligature before the indurated tissue is wouuflcd is not apt to be 
followed by septic embolism This method is rareh if e\cr followed 
except in lobectomy, tvhich -will not be considered here 

It is easily conceivable that cerebral infection is liable to ioll<w\ 
cauterization of the lung at the time wdien the sloughs are cast ofl It 
must not be ovei looked, how'eier, that suppuratue metastascs to the brain 
may occur even without operation 

Hemorrhage — Fatal bleeding is fortunately not often encountered 
during an operation It is, howexer, common during the postopcratnc 
period, and may occur months or even }ears afterward It is a ]nr- 
ticularly dangerous accident, because in spite of packing in.i'"i\( 
hemoptysis is apt to drowm the patient 

Although Dr Graham, in his interesting work on the destruction of 
pulmonary tissue by actual cautery^ depends on the low' jiressiirc in tin 
lesser circulation to aid in hemostasis, the danger of hemoptx sis has bd ii 
very real in my owm e\i>erience 

MedtaslnuUs — Only one of my patients succumbed to this loiujiIk i- 
tion It followed an attempt to ligate a large branch of the pulnionarx 
artery near the hilum through indurated tissue of the lung 

Diagnostic Piinctwc — There were two cases in which flcath followed 
diagnostic puncture of an abscess of the lung PuiKtnrt in (aeh inst hki 
was made before the patient entered the surgical service , and b\ the Hint 
he w'as seen by me there w'as extensive putrid phlegmon thronghnnt tin 
muscle planes of the back Diagnostic puncture of the lung, except i- 
a preliminary to immediate operation should never be pcrlormcd 

Contralatcial Conditions of the Litiin — There were seven c oc'- in 
which death followed contralateral conditions of the lung'' nuludnv 
pneumonia, edema and abscess While it is ditficnlt to be ctrtnn lli't 
abscess w'as not picscnt in the opposite lung before opt ration < dein i n. 1 

pneumonia as postojierativc conipheatioiis are w ell know n md la i dv i - 

explainable Massive collapse has aKo been re|xtrted 

Picopciatn'i Sepsis — In si\ieen e de^ death oevur-td ui in j'’'* 
operative sepsis 

Shock — In two cases caieliac e'olli]»''e and de itn dd’Tc ' 
after the operation 

Acute Xephiitis — Death occurred in one e ii vhn'i t 
had not been known to lie alleetcd lie lore il e o, < n i n i ' 
the thorax was progre'-'-ing norniillv Wlutlar tlin ’ 
sepal ate disea'-e or had something t(' do wnh ibt t > > 

impossible to state sukc exainiiwiKUi v a^ ’ i t m 'k ^ 
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Table \—Autlwis Senes of Cases of Abscess of the Lnug 


Cnso 

Diirntlon o£ 

Pnenmo 

Conipll 


— 

Dlscnso 

thorn\ 

cntlons 

Opcrntlon 

Result 

1 

C montlis 

PnrtinI 

10 months 

Adhesions 

0 

Improved nt first, died 
15 months later of 

2 

4 montlis 

Pnrtlnl, 

3 months 

Sterile fluid, 
ndheslons 

Asplrntlon 
of fluid 

embolus 

Slight Improvement, 

died a year later from 

3 

2 vccks 

Pnrtlnl 

2 11 ceks 

0 

0 

bronchopneumonia 
Reported well one year 
later 

4 

2 jciir': 

Pnrtlnl 

Sterile fluid. 

'Ihorncot 

Sepsis, died 



3 months 

ndheslons 

omj 

5 

14 months 

Pnrtlnl 

Sterile fluid, 

Phrenic ncu 

Cured 



4 months 

ndheslons 

rotomj 

G 

2 months 

Fnllcfl, 

\bscoss of 

J»onc 

Died 



none 

the brnln 



7 

5 months 

Pnrtlnl 

Adhesions, 

Hlb resection 

Cured by operation 


IG months 

2 weeks 

rupture, 

cmpycinn 

drnlnngo 


s 

Fnllcd, 

0 

0 

No change 



none 




0 

5 months 

Pnrtlnl, 

2 weeks 

Adhesions 

0 

No change 

10 

2 'necks 

Fnlleil, 

0 

HcEcetlon of rib 

Marked improvement. 



none 


nnd drninnte 

later reported well 

n 

1 week 

Pnrtlnl, 

Vdheslous 

Drnlnnge of 

Improved by operation 



2 weeks 


nbseess 

12 

3 months 

I’nrtinl, 

Adhesions, 

Rib resection. 

Cured by operation 



1 week 

rupture, 

cinpjcinn 

drnlnngc 


13 

3 months 

Pnrtlnl, 

Adhesions, 

Rib resection. 

Cured by operation 



udnjs 

rupture 

cmpycinn 

drnlnngc 


14 

1 jenr 

Pnrtlnl, 

Adhesions, 

Rib resection. 

Improved by opcrntlon, 


C dn>s 

rupture 

drnlnngc of 

still under treatment 



empyema 

pleurn nnd 






nbseess 


15 

S months 

Pnrtlnl 

3 months 

Adhesions 

^ono 

Sudden fatal hemorrhage 

10 

1 joiir 

Pnrtlnl 

Adhesions 

Opcrntlon nnd 

Sudden fatal hemorrhage 


4 hours 


drnlnngc of 






nbseess 


17 

5 Tveeks 

Pnrtlnl, 

2 weeks 

Adhesions 

None 

Sudden fatal hemorrhage 

18 

4 -n-ecks 

Complete, 

16 weeks 

0 

0 

Cured 


Table 2 — Aiithois’ Senes of Cases of Bi oucJiicciasis 








Complicntions 







Fnllure to 

, ^ ^ 




Weeks of 


No 

Produce 

Sterile 




Treat- 


Improve- 

Pneumo 

Pleurnl 

Died 

Case 

Cured 

ment 

Improved 

ment 

thorax 

FfTuslons Empyema 

1 

1 

00 




1 


2 

3 

4 


52 


1 

1 

1 

1 

1 

(Following 








operation) 

6 


28 

1 

Still under treatment 

1 




1 


1 

1 

2 

2 1 
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CHOICE OF PROCFOLPE 

Ajhfiaal Pncumoihorav — This method find'? its pri.ic.j'il 
cation m cases of abscess dischargingr In broncliu- and la tlic 
earlier stages before the formation of a too rigid vail I ‘■a’ tlu' m 
spite of the fact that a few cases ha\e been reported in vhich the di-ta^-e 
had lasted a long time In one reported In Torlanini, the final cure o. a 
chronic putrid abscess took place after two \cars ot trcioiieit’ 
This isolated case should not, howe\er, be held as an example C'p.- 
cially m view^ of the dangers alua\s present in this form of therapy 
Patients evith abscess of the lung not accompanied In too creat limnehnl 
dilatation may reco\er without treatment of ain kind , this should alw - 
be borne in mind, especiall} when the plnsician is dealing with patients 
afflicted w'lth some other serious illness 

Thoracoplasty — When thoracopIasU is performed there is a good 
chance for relief or clinical cure when the disease is of long- duration 
and when fibrocaaernous and bronchicctatic changes ha\c occurrtfl in 
an entire lung, and the opposite lung is health} There an two jjrin- 
cipal causes for the failure of this method (1) interference with the 
drainage of a cavity by the collapse itself and (2) the f iiliirt oi 
the w^all of the chest to obliterate the abscess ca\itics on account of the 
rigidity of their w'alls Cough and expectoration continue or nn\ liccnmt 
aggravated, or the condition nia} become acute, so tint lurtlur o]>tnti\L 
procedures such as drainage will be required 

E\t)aplcwal Pneumonolysis — This is a \alinb!e iiroscdure in cer- 
tain cases of apical disease in which there arc few or no pith<>logu. 
changes in the remainder of the lung 11} direct jjrc-Mirc, e\cn the ri^nd 
W'alls of the abscess may sometimes be collaji'td 

Intraplcwal Pneumonolysis — Intrapleural pneumonoli '•n In- eddf m 
been performed deliberatch It has been ctKCC'-fiil in two of nn i - 
in wduch it was done onh because the em])lo\ment of aiy, -■ 
procedure did not seem pos'^ible after the chest had been opened 

Diamage — Drainage as an o|)eratinn of choice in chroiic ( tiin ' 
abscess has ])ro\cd its efflcac} m main iii'-tinct- It i- inn'-c b'. > ! t ■ 
succeed when a connection with the broncbii! tree i-- nt'o d > ’ < •- 
small, because then cxpintor\ eflort tends to ippro'im t( t’ • ' ! ■ 

the abscese It is niercK the modification of ilie ti-inl ^ ! j ' - ‘ 

for eeacuatmg pus from a ^up]nir.itmg am 

Pneumonotonn — I ln\c found pile union- t-m -u' - 
m cases of indurated lung U'lnlh vhen ib- ’"t u- in - • 
abscesses resembling the ''Iructnre of nrbiii ck ii’- < 

1 fiarn. niul QuincK Mumli i-c’ V i ' 

‘^nrgt.rv oi tlu 1 line td 2 1r n Nm \ \\ ' 



Tadlf 3 — Ca^es of Abscess of the Lung Taken fioin the LtUraltire 
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The folloAMng case shows the hazards a]wa}s prt'-tin in 
suppurati\ e lesions 

Lina R, aged 21, had a putrid abscess following tonsillcctomx Dniingt, x itli 
permanent bronchial fistula was secured, and the patient was well cd with 
the result, refusing further operation to close the stoma \s i pr.itccti-^ i she 
w'ore a light piece of gauze pinned to her undergarment, cveept when she caiicht 
cold and a mucopurulent discharge appeared 

Four and a half jears later, there was a hemorrhage from tlie stnnia it was 
checked by packing During the first stage of an operation to prexent a recur- 
rence of the bleeding, she died of cerebral air embolism 

Before deciding on a major surgical procedure all other mctlmcK 
reasonably promising relief should ha\c been tried and e\ammatKin In 
roentgen ra}”- and bronchoscop}' should ha^e been made 

After most operations resulting in a chronic or permanent (ijieninc 
in the wall of the chest, a state of semnmnlidism follows, c\cn thou^'h 
the patient may be able to W'ork Accidents, such as a lighting uji the 
disease wnth an extension of the gangrenous process and hcmorrlnge are 
apt to occur 

Much has been written on the question of the jirojinetx <>{ ojHrilmg 
in chronic and m acute cases Jililler and J^ambcri, alter m e\ten-ne 
experience, conclude that operation in cases of acute jiutrid ab-xx*-'- is 
unsafe, but that the drainage of chronic abcec^s is jnstifud \o on< 
can say, how'e\cr, which acute abscess will become chronic, aiul jirogri - 
sive gangrenous suppuration cannot be permitted to go on without vnin 
incisne attempt to check it Doubtless, o|Krati\c stuistu- v ill suiie- 
if operation is performed for acute abscesses but il sonn jHiients in 
saaed wdio might otherwise jx^risli, ojicration is jiisiuud 

This discussion would be incomidetc wilhont a lompan-on v iili 
lobcctoma I feel that this operation his not bid tin ittxntiun wbuli it 
desera cs, and I am glad to note in the literatim ili it tin re ipp' irs to I'l 
a moaement in faaor of the comjikte t\tirj> lion of i dm md ^ii/ 
puratmg lobe in suitable cases f DIotsser ) J lit laii^t imoiir uu’* n ’< t 
ence to lobcctoma aahich has come to ina notm n !<• 1" n in 1 i ’’ 
Proceedings of the Stall Meeting ol the Maao C lime lor M >nb J I'D/ 
in aahich S W Harrington rejaorls tint '^imrbrmli n ]' ro '•n. 
ojieration m stages It is jirobabla true tbit tin tcxlniM o 1 ’ 

as I haae perfomied it in oiu or it tlu nios’ i.'i- > i ’ 

improaed Ccrt.iinla tlio>-e ol ma )Jilixnt-> a'li" la.e n di 
recoaeries after loliectoim are more niarla rorir d > b - , > ’ 
and as to boda sammetra than could be e\]*etttii itt ‘ ' 

dure for siinilar ])atliol(>gic eondilioii'- ind a- I h \< '' 

jiajier “ the aital cajiacita a^ -boa\n ba sj iroiriw '■ b 

t LiluiUlnl Hoxx Tfd \ it il Capax x < 
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ABSCESS OF THE LUXG RELIEVED lA 
BRONCHOSCOPY 


REPORT or C \<FS 
JOHN D KCRNAX, MI) 

NEM -iORK 

I have entitled m} paper “ Abscess ot the Lune: KCil\l( 1 b\ 
Bronchoscop} ’ because I, like others, hate been (li‘'apponite(l in the 
results of this treatment Some patients vhom I thotiudit were uiretl 
were not One patient t\ho t\as cured of couc;h and who u iv lat 
from symptoms later de\ eloped abscess of the brain and dad ' <' 
a free interval of tuo jears, another patient had a hcnmrrhnai 
an operation was necessart 

As to etiolog)', twent} of 103 cases that I hate '-cen m the 1 i-t ttto 
years and a half had no clear cause It is somctimeN difiiculi to tind 
the cause the patients sat that thet had had jmeiimonn or !i id htm 
in poor health for a tear or ttto and then bc^Mii in eoiiith up ^jniii.m 
I have listed the causes in the table 

CouciUwits II hxch I'rcudid oi llu Ln j 


No conditions known 

Plcunst 

Pneumonia 

Tonsilicctomt 

Operation for appendicitis 

Operation for licriin 

Submersion 

Operation for scnlica 

Exposure to gas during war 

Colds exposure and dull 

Congestion ot the Iiiiig- 

Broncliitis 

Influtiua 

Indtfinitc operitione 
Foreign bodies 


’>1 




12 



7 


1 

1 

V 

1 


1 


In this table the incidenee ot ab-ie'-'- "i ihi In v 
lectomt does not approach thu rej'nried h\ !)’■ < i i 
As a rule cases m ttliicli inT-eign h>d’e' ■^1 
sidcred cases of abscess ni the hiii^ i<ir d.e\ i i ' 
The lollottmc; cises were lliuse m which iV n < > 
retained for a lonir time cises n when ' > < 

four seteii nine and tweiilt -three tc < 

wood was present mr iniir tc ts • w i 

seten tears i (. in winch 


1 


t k t • * 



archives of surgery 

Fluid will develop at some tune or other dm in? treatment h\ pneii- 
mothoiax whether the case is tuberculous oi nontuberculous There 

may be a small amount of fluid that can be perceived only by the 
h Horoscope ^ 


SUMMARY 

It seems fair to say that the patient with abscess who stands the 
best chance of being cured by artifical pneumothorax is the one in 
whom the following conditions are fulfilled, (1) the abscess is situ- 
ated centrally. (2) it communicates with a bronchus, (3) the treat- 
ment IS established within three or four months from the onset of the 
disease, (4) a complete or almost complete collapse can be obtained, 

(5) the tieatmcnt can be kept up between three and four months, and 

(6) artificial pneumothorax is not an indifferent procedure 

RimORl or CASES 

Casi 1 — P , a fairly well developed Italian girl, aged 21, had had a 
cough of SIX months' duration which developed following a cold She raised 
a large quantit\ of foul sputum in which there was blood at times, and she had 
had night sweats and chills and had felt weak 

The sputum was negative for tubercle bacilli Rocntgcn-ra> examination 
showed an area of dulncss around the second and fourth ribs on the right side 
which extended across the chest from the roots of the lung to the axillary bor- 
der The dulncss was of an even density except at the borders, w'here there was 
some mottling The apexes were clear 

The pathologic process at the base of the upper lobe of the right lung was 
diagnosed abscess of the lung 

Artificial pneumothorax was kept up for ten months, W'hcn it wms abandoned, 
as the lung w'as only partiallv collapsed, the upper lobe being adherent There 
was improvement at first, but the patient died fifteen months later from an 
embolus 

Casf 2 — F E 0 , a white girl, American, aged 19, single, an employee in a 
shoe factory, wms admitted to the hospital on March 16, 1920 Four months 
before admission a tonsillectomy has been performed The patient felt sick 
and had fever and weakness afterward About one month later, a cough 
developed with considerable foul sputum, occasionally blood-streaked During 
the second month after the operation, the condition unproved , then she had 
a chill and a constant increase of symptoms Three cups of sputum were 
expectorated daily During the cough, pain was felt on the right side 

Physical examination show'cd that a bronchiectatic condition was probably 
involving the right lung Roentgen-ray examination was made on March 18 
The appearance of an extensive pneumonic process in the lower part of the right 
side of the chest suggested evidence of bronchiectasis and retraction of the part 
of the lung involved Definite evidence of a cavity was not seen The heart 
was considerably displaced to the right 

Artificial pneumothorax was performed on April 15, 575 cc of air being 
injected into the right pleural cavity Roentgen-ray examination on the same 
day showed that the pneumothorax lay low on the right side A sharp outline 
of a shadow below resembled the hver, and above it resembled the diaphragm 



KLR \ ^\—/iRO\CfIO^COri I d! /, ■ , 

or more bronchoscopies v crc ptnormcd on thc-c v • 

thirt}-one were cured as thc} did ool !rnt a co iC.'h -[ o ,i f 
but later, tuo de\ eloped some other di-ca-c and < ». :he <, 

fifteen i%ere improved, nine were not traced art ^ , i ' 

are under treatment 

A certain number of the cases were operatuc if tl e t ^ jt • - 
on i\hom operation \\as perfonned, two died and three >■ ( n i.' 
the results m the other cases are unknown 

The patients that seemed to respond best to bronciiO'to.n tre ti 
on whom this operation was performed following to iMllectoa,, '1 



Fig 2 — Temperature cure alter kronciiotcfipe Thi'^ 'I 

case as dots figure 1 ? indicates a roentgen-'av t' i-nii.-.t’' , ! \ > 
oi bronchoscopj 



Fig 3 — Temperature cur\e TMr <^1 u ]>'<, ci - 
alisccss was oi oni mo ith s der itn r ' i 
hospital, li, ptriornniice ot hn-i c’i'j r'.,ri a ( 


\ I 


IS strikin", and I stippf>s(_ ilipt igl 
Of thc twent\-se\en pitients m whin hr 
followinct tonsillectonn fifteen ver< cii'-co 
had dramatic cure^ tlrt !■- i<d'<i,>i ” ' 
temperature and the 'imoniu >>t ^pn'i m < I! 
went on to complete and umn’e-'an » '> • 

cured h\ broncho^tOjM three fiU 1 '< *' 

these recoeered and o' e ebed 1 i < < 

One eleaih mat b' i '' b e ’ 't ' " 
been perfonned oi i’ '' < 


f ’■f 
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A rocntgen-ray examination on January 15 showed the outer margin of the 
u area at the base of the right lung much more sharply defined and the total 
area of dulness diminislied 

On January 17, the lower lobe of the right lung was fairly well collapsed 
ihe area of pneumothorax w'as in the costophrcnic angle The upper part of 
tlic lung w'as completely expanded 

On Januar\ 24, 650 cc of air was injected with the pressure at + 5 at the 
end of the injection The patient coughed and raised sputum three times during 
the injectmn She continued to do well A roentgen-ray examination on 
Jamla^^ 25 showed a partial collapse of the base of the lung 

The treatment was discontinued because of lack of cooperation by the patient 
111 April 1923, a report by letter stated that the patient was well and working 


Case 4 ~C T C , a man, aged 33, had a tonsillectomy performed on Aug 28, 
1921, ten dajs later, he began to cough and raise foul jellow sputum, about 
one cup a daj In September, 1922, he had his first hemoptysis In March, 1923, 
he had several slight hemorrhages and he had a severe one on May 22, 1923 He 
was admitted to the hospital on May 22, 1923 

Ills famil\ historj. and past historj w'cre not unusual 
Plnsical examination showed a well developed and w'ell nourished man, who 
raised a great deal of blood-tinged, vcllow sputum, not particularly foul There 
was dulness o\er the left apex, and many moist rales were heard throughout the 
left lung Tactile fremitus and spoken and whispered voice w'cre increased over 
the left side of the chest 

The diagnosis was abscess of the upper lobe of the left lung 
On Ma\ 28, 1923, following a hemorrhage of 700 cc of blood, artificial pneu- 
mothorax was performed, and 900 cc of air w^s injected into the left side of 
the chest On Mar 30, 250 cc of air was injected, on June 5, 400 cc , on 
June 14, 350 cc , on June 19, 400 cc and on June 22, 350 cc The patient raised 
blood-streaked sputum at this time 

On June 26, 250 cc of air was injected into the left side of the chest On 
June 19, a roentgen-rav report show'ed an increase m the size of the pneumo- 
thorax There appeared to be a clearing at the apex of the left lung and a 
collection of fluid at the base, the apex was not collapsed, and was adherent 
both postenorlv and laterally 

On June 30, 375 cc of air was put into the left pleural cavity, on July 7, 
250 cc , on July 12, 150 cc , on July 13, a roentgenogram showed the upper 
lobe still adherent, the lower lobe collapsed, and more fluid in the pleural 
cavity On July 14, 200 cc of straw-colored fluid was removed Bacteria or 
tubercles w'ere not found On July 29, 500 cc of air was injected 

On August 3, the patient was discharged with his general condition much 
improved The cough and sputum were less, the sputum was not foul, and 
the tests for tubercle bacilli were negative 

On August 9, the patient reentered the hospital, and 400 cc of air was put 
into the left pleural cavity On the same date a roentgen-ray examination 
showed some reexpansion of the lung with several fluid levels at the base The 
patient was discharged He reported at the outdoor department m October and 
showed some improvement He was advised to have an operation with resection 
of the nb and collapse of the lung 

On Jan 18, 1924, he reentered the hospital with definite dulness and absence 
of breath sounds, tactile fremitus and vocal fremitus over the greater ^ 
the whole left side of the chest Dulness was most marked at the apex ihe 
patient asked us to perform an operation 



kLR\A\—BRO\CUOSCOr) I\ //^s(/,ss o/ /,' , 

bronchoscopy he sat tip on the taJ)le. siu] haw \ cll ht ,tl nn- jlm 
hack m a couAulsion He died in t\\cnt\ -tour liour^ w, pni b^l^ .cli< - 
copy IS not without danger At nutop^.x .111 enii>M]ii-- loiimi 1,1 
the brain I suppose that this death lolluwnn: hn-u-ih.wcMpi w.i' 
immediately due to it, but that is onh one death in 111 >n\ hnnrind' t.j 
bronchoscoines 

I wish to illustrate two points (1 j that the ci-e- particul irh n\o'- 
able for bronchoscopy arc those following tonsillcanim ukI (Ji tint 



Tip (> — Injection oi ludi-'td oil -td jur ti 1 '> !' 

abscess of tin hine 

the earlier the jiitient'- are tre iie<l tin In tt'' 1 ' 
following ca^es will deiiioii'tr lU tli'i pa. ' 

1 his iirs( ca'-e w is 01 tiphuui di\' d” ' '> 
after i toiisiliectomi ilie piiiin < \ - ’ 
ahsec'-s in llie ui)]Hr lobi. 01 il i ’'v’ ' 

formed ele \ e n <1 n s 1 iii r 1 hi' w 1 ' 1 « 

eo]n was jHiiornii-d llu i i * 

tore tissiu V (illa]i't. d 1 'iij'] >' t d ' > ' 
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angle The lung uas someAvliat expanded since the last roentgenogram was 
taken There was probably air in the apex, ,n the costophrenic angle and in the 
narrow region along the axillary border 

On July IS, 600 cc of air was easily injected, and the sputum was seen to be 
decreasing Roentgen-ray examination showed the area of the lung to be smaller 
than before, but not completely collapsed 

On July 23, 200 cc of air was injected The needle became plugged On 
'\ugust 3, 750 cc of air was injected Roentgen-ray examination on August 4 
showed that the pneumothorax extended from the apex of the right lung to the 
base along the axillary margin, it was about 1 inch wide (2 5 cm) m its nar- 
rowest portion The dulness in the costophrenic angle suggested a small amount 
of fluid 

The patient was discharged to a convalescent home to build up her general 
health In December, 1926, a letter stated that she did not have a cough and 
did not raise sputum 


Casi 6 — b E C, a man, aged 66, entered the hospital on April 13, 1923, he 
had had simptoms of duodenal ulcer for three years On April 23, a gastro- 
jcjunostom\ was performed On Maj 9, roentgen-ray examination of the chest 
showed signs suggestive of pneumonia at the base of the right lung 

On June 11, the patient had a foul breath, but the sputum w'as not particular!} 
foul Mam rales were heard throughout the back Artificial pneumothorax was 
performed 200 cc of air hemg injected On June 12, 200 cc of nitrogen was 
injected, on June 13, 350 cc , on June 15, 400 cc and on June 22, 400 cc On 
June 25, roentgen-ra} examination failed to show an} evidence of pneumothorax 
On August 1, the patient’s condition was unaltered, the sputum was still foul 
On August 9, the pulmonar} signs were elearing up somewhat, and the appetite 
was excellent The patient was sitting up m a chair The temperature rose to 
102 F On August 10, he became unconscious and died 

\utopsi showed abscess of the lung pleuns} on the right side, healed duodenal 
ulcer and a healed gastro-jcjuiiostomr passage 

\t autops}, the right lung weighed 680 Gm It w'as mottled, and the upper 
lobe showed depression On section, an abscess that measured 3 cm m diameter 
W'as seen below these depressions It contained pus which had a foul odor and 
W'as surrounded b} a gra} , necrotic zone The lung tissue peripheral to this 
zone W'as congested Tw'o smaller abscesses w'ere seen in the middle lobe They 
W'ere less extensive, and the reaction about them w'as less marked than that in the 
upper lobe The left lung w'cighed 800 Gin and w'as normal The pleura was 
attached to the right lung 

Gasp 7 — E H, a woman, aged 18, white, Finnish, single, without an occupa- 
tion, was admitted to the hospital on Feb 14, 1923 Five months before admis- 
sion her adenoids and tonsils had been removed A few days later, she had 
a cough and pain in the right side of the chest At that time a roentgen-ray 
examination showed a dense area in the third to fourth interspace near the 
periphery' on the right side A month later, the lung had a more normal appear- 
ance with cavitation m a dense area In another month, roentgen-ray examination 
showed almost complete disappearance of the condition The third month later 
(i e, after operation), the patient began to cough again, and had fever and night 
sweats Four months later (in January), she had a hemorrhage and lost 1 pint 
of blood The cough and sputum increased and the sputum again contained 
blood and pus 

The physical examination showed a pathologic process in the right side of the 
chest On February 19, 650 cc of air was injected into the right side Roentgen- 




Fig 8 — Abscess of the lung one year after tonsillectomy The tip of the 
injection tube is seen in the cavity 



Fig 9 — Effect of bronchoscopy on the temperature curve and amount of 
sputum This illustrates the same case as does figure 8 A indicates the time 
of admission, B, performance of bronchoscopj 
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There was frequent hemoptysjs The sputum was mucopurulent and foul He 
had lost 22 pounds (10 Kg ) during the three months m bed Later he was up 
and about, but did not work, and he regained his normal weight 

Examination of the chest showed a diffuse pathologic condition involving both 
the upper and the lower lobe of the right lung A bronchiectatic or broncho- 
pnciimonic process shown m the right lung by the roentgen ray was perhaps of 

the nature of an acute abscess formation A distinct cavity formation was 
not seen 

On Julj II, SOO cc of air was injected into the right side Roentgen-ray 
examination did not show any evidence of air in the pleural cavity Air was 
seen m the subcutaneous tissues Treatment bv pneumothorax was abandoned, as 
there was not a free pleural cavity Antisyphihtic treatment did not cause any 
change in the picture of the lung 

Operation and drainage were suggested 


Casf 9 E H, a woman, aged 27, wdiitc, Sw'cdish, married, a housewife, was 
admitted to the hospital on March 22, 1923 Nineteen weeks before admission 
tonsillcctomj was performed under etlicr anesthesia Two weeks later, pain 
developed in the right slioiildcr followed first bv a dry cough, then by abundant 
foul, brownish sputum, some hemopl^slS, mglit sweats and considerable loss of 
w eight 

Examiiiatioii of the chest showed tliat the expansion w'as diminished, tactile 
and ^ocal fremitus, diilness, broncliial breathing and rales were present over the 
right apex down to tlic spine of the scapula behind and to the fourth rib in the 
front Roeiitgeii-ray examination showeel definite evidence of a pathologic process 
m the upper lobe of the right lung In the absence of demonstration of a cavity, 
there was no jiositnc evidence that it was an abscess 

Artificial piicumothor.ix was instituted on March 26, 500 cc of air being 
injected into tlic right side Rocnlgcn-ra^ examination on March 27 gave evidence 
of considerable gas m the pleural space, but apparentlj tlie gas had not separated 
the lung from the wall of the chest in the axillary margin 

On March 31, 500 cc of air w-as easily injected Roentgen-raj examination 
on ‘\pril 2 showed an increase of air in the chest, but the lung wxas not separated 
from the axillarj margin On A.pnl 3, 500 cc of air w'as injected There was 
still considerable cough and sputum On April 11, 700 cc of air was injected 
The s 3 nnptoms did not improve Roentgen-ray examination on April 12 showed 
that the lung w-as about half the normal size, with dense narrow bands (adhe- 
sions) across from the axillary margin to the wall of the chest 

Artificial pneumothorax was ineffectual The condition remained about the 
same Operation was not indicated 

Casf 10 — J C, a white man, aged 21, a Russian, single, a junk dealer, was 
admitted to the hospital on Aug 3, 1923 He had been m an automobile accident 
two weeks before admission His nose had been broken and set under ether 
anesthesia three days later About one week later, he suddenly began to cough 
and expectorate a dark, thick, foul sputum, which had persisted, about one glass- 
ful being raised every day The cough was worse when he lay on either side 
He had had pain over the lower left side of the chest for about one week Fever 
and sweats developed 

Ph 3 ^sical examination of the chest revealed an abscess of the lung, probably 
situated midway down the left axilla, more anteriorly than posteriorly, althougli 
It could not be definitely localized The patient was ill There were 27,000 
white blood cells A roentgenogram on August 4 revealed an area of diminished 
density, which was probably an abscess formation with a large cavity containing 

fluid 
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patient was coughing up considerable pus, and on bronchoscopy the pus 
was traced to the upper lobe of the right lung, as indicated in figure 4 
After bronchoscopy, the patient made an uninterrupted recovery It 
is now o\er two years since bronchoscopy was performed He was 
operated on for suppuration in the paranasal sinuses, and tonsillectomy 
had also been perfonned It has been necessary to direct the treatment 
to the antrums to allow him to recover his health The course of the 
temperature is shown in figure 5 , he did not have much fever, 100 F 
being the highest point Bronchoscopy was performed when the 
temperature reached that point The sputum line was running from 




Fig 11 — Sputum curve and temperature curve of patient shown in figure 10, 
A indicates performance of bronchoscopy, B, roentgen-ray examination 


300 to 500 cc when the bronchoscopy was performed , the two bronchos- 
copies were all that was required to bring the sputum down to about 
50, and he finally did not raise any sputum 

This abscess was of the same character as the other— a large single 
lobe abscess cavity located where it could be reached without much 
difficulty Figure 6 shows the present situation in the boy’s lung 
This also illustrates the advantage of using iodized oil 40 per cent with 
fluoroscopy It has alwa)'’s appeared reckless to me to pour into the 
lungs drugs of which one is not sure, moreover, too much of the 
iodized oil spoils the roentgenogram The nght amount can be exactly 
placed with the fluoroscope 
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examination on April 4 showed practically the same picture as at the last observa- 
tion. except that the density about the abscess cavity appeared slightly less 
Pneumothorax seemed to have done little good Roentgen-ray examination showed 
tlie possilnc danger of further performance of pneumothorax 

An exploratory thoracotomy was performed by Dr Whittemore on April 9 
A resection of the fourth and fifth ribs was made on the anterior axillary line The 
lung Mas partiallv collapsed, but was held with a network of adhesions Explora- 
tions shoMcd an indurated area of the lung some distance posterior to the site 
of approach The lower lobe was sutured in place in the wall of the chest, and a 
gaure Mick Mas placed in the indurated area On April 16, a resection of the 
scicnth rib M'as performed at the posterior angle, the first stage wound was 
removed A deep lying abscess of the lung, probably situated in the middle 
lobe near the hiliim, M'as opened by finger dissection A small amount of 
foul-suKlling detritus was evacuated, and a rubber tube M'as inserted for 
drainage 

On iNIax 4, distinct improvement was noted The cough M’as less and the 
sputum Mas of a more glary and frothy character Roentgen-ray examination 
on Mav 9 shoMcd an area of diilucss throughout the loMor half of the right side 
of the chest, more dense at the base and along the axillarv margin, where it 
obliterated the outline of the diaphragm and the shadow of the ribs Its upper 
border corresponded Mith the loMcr border of the lung and fluid The heart 
and left lung Mere normal 

On Ma\ 25, the patient Mas discharged to the outpatient department 

A second operation Mas performed in 1926 In March, 1927, he still coughed 
and raised purulent sputum and had a discharging sinus 


Case 12 — E B IVI , aged 29, entered the hospital on Feb 25, 1924 Two 
montlis before, he had entered the hospital on account of pain and cough accom- 
panied b\ the raising of a small amount of foul sputum each day The cough 
Mas tlie result of tonsillectomy performed tMcIve davs previous to entrance 

Examination shoMcd rales in the second left interspace anteriorly The 
temperature varied from 100 to lOI F The foul sputum contained manv cocci, 
but tubercle liacilli were not found 

Roentgen-rav examination showed a definite cavity with a fluid level at the 
second interspace Artificial pneumothorax had been performed twentv-three 
and twenty-one days before admission Roentgen-ray examination shoM'ed the 
lung almost completely collapsed after tthe second pneumothorax Three days 
before entrance, 600 cc of air was aspirated from the left pleural cavity Two 
davs before, pus was aspirated from the left pleural cavity Drainage was per- 
formed and 1,200 cc of pus was removed The treatment then consisted of 
irrigation with a surgical solution of chlorinated soda On March 16, the drain- 
age tube was removed on account of pain On March 21, resection of the rib 
was performed On May 8, the drainage tubes were removed On May 10, the 
patient was up in a wheel chair and walking about On May 17, irrigation with 
a surgical solution of chlorinated soda was begun again and kept up until July 9, 
when the tubes were removed The patient was discharged from the hospital 
on July 20 

On March 14, 1927, the patient’s physician reported that she was completely 
well and did not have a cough or raise sputum 

Case 13— A P, an Italian girl, aged 17, was admitted to the hospital on 
March 29, 1924 Tonsillectomy had been performed under ether anesthesia six- 
teen days’ previously Eleven days previously, she felt a pain m the chest Six 
days later, fever and a slight cough developed accompanied by increased pain 
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the outlook of the case may be from the point of roentgen-ra} appear- 
ance, I think that bronchoscopy in ever}’’ case should be performed in 
the hope that improvement may be effected 

The next case was that of a man who had had an abscess for a }ear 
following a tonsillectomy He had been m a hospital all that time 
On examination, an abscess cavity was found close to the hilum, with 
dense fibrous tissue about it This condition was different from that 
m the other cases which cleared up after one or two bronchoscopies 
had been performed after the patient began to improve, bronchos- 



Fig 13 — Injection of iodized oil This illustrates the same case as does 
figure 12 

copies were performed during four months before he was finally in a 
condition to be discharged from the hospital After the first bronchos- 
copy, the clinical improvement was remarkable The temperature 
chart in figure 9 shows the temperature on admission and at the time 
when bronchoscopies were performed Before the bronchoscopy there 
were 1,100 cc of sputum, and after two or three days the amount 
decreased and continued to be about 25 cc a da}'^ while the patient was 
in the hospital That was three years ago, and now he is vorkmg on 
the traffic force and is apparently in the best of health On account 
of the dense tissue, a long course of treatment was necessar}-- I 
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Casi 15 M L M , a man, aged 52, white, American, married, a milliner 
was admit ed to the hospital on June 2, 1923 Eight months before admission he 
began to have bronchitis with an unproductive cough Three or four weeks 
later, he had high fever and expectorated a large amount of foul sputum at 
times tinged with blood Three months later, he went to Asheville N C and 
four unsuccessful attempts were made by Dr Ringer to produce artificial pneumo- 
thorax He returned to Boston ten days before admission to the hospital 

Examination of the left side of the chest from the second to the fourth ribs 
showed an anterior area of bronchial breathing, with dulness and a few rales 
There was little dulness over the corresponding posterior area The rest of the 
lungs was normal Roentgen-ray examination showed dulness of fairly even 
densitv on the left side from the apex to the angle of the scapula, with the 
exception of a bright spot m the first interspace with a suggestion of fluid 
level in it 


Artificial pneumothorax was performed On iMaj 19, 850 cc of air was 
injected into the left axillarj line near the fifth space Roentgen-ray examination 
on Alaj 21 showed partial collapse of the lower lobe and a considerable amount 
of air in the soft tissues of the wall of the chest On May 22, 700 cc of air vv'as 
injected in the midaxillary line near the sev'cnth space The patient did not 
cough, and there was a slight sense of pressure Roentgen-ray examination on 
May 24 showed marked increase m the area of the pneumothorax, which now 
occupied half of the lower part of the chest Tlie upper lobe of the left lung 
adhered broadlv in the axilla The pathologic area was about the same size 
Further compression with air seemed unwise On May 27, exacerbation of 
temperature, cough and discomfort in the left side of the chest occurred The 
patient was discharged on June 2, to he treated outside the hospital by Dr Balboni 
Pneumothorax was kept up for two months The patient had a sudden fatal 
Iiemorrhagc 


Casi 16 — M B T, a white man, aged 27, was admitted to the hospital on 
Ecb 26, 1926 

In October, 1925, following bronchial pneumonia, a cough productive of foul 
expectoration developed Occasionally, the patient raised a large amount of 
blood Tubercle bacilli were not found in the sputum Roentgen-rav examina- 
tion showed a process suggestive of abscess at the root of the left lung 

On February, 1926, the patient’s condition had not improved, but rather had 
lost ground, in that he was running a higher temperature at night and raising 
more sputum each day Roentgen-ray examination at this time showed a definite 
abscess with a fluid level in the periphery of the right lung in the area between 
the third and fourth ribs in the axillary line Examination of the sputum showed 
many streptococci, pneumococci, large and small bacilli and large spirochetes 
but no tubercle bacilli 

On March 1, resection of the third rib was performed under local anesthesia 
The lung and pleura were adherent The abscess was opened and drained The 
patient made a fairly good convalescence following this operation, except that 
he continued to raise considerable amounts of sputum, drained large amounts 
from the abscess and had several small hemorrhages from the abscess, which 
were controlled with packing 

On October 6, the patient continued to raise some sputum, but had gamed 
10 or 15 pounds (4 4 or 6 8 Kg ) in weight and looked better than before the 
operation Roentgen-ray examination showed a definite area in the region o t e 
old abscess, but no fluid level A month previous to this, the patient had bem 
away and had allowed the drainage tube to come out, the sinus was completely 

healed 
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cavity opened \Mde and the p.ilienl was able lo nnply n, in ^ 
the ainonnt of sputum fell to 100 tc a day, llu k vva* a hiilc lei inieiKc 
and bionchoscopy was peifoimed apMin, ilini ib( aiiioiiiil of spuluin 
dinnnisbcd and linally disajipcaied 0 he U)np( miuk (iiiv( was not 
as favorable as the sputum cmve, it was discoiiiajpuj; A fid the Inst 
bronchoscopy, the tcmperaluie was ab(m( 100 j< ( |k was in 

poor condition when tie.Ument w.is befjun, and it ic(|niicd (onsuleiablc 
courage to perform bionchoscop\ again, but .ificr the second time, he 
began to improve, and finalh m.ide a good itcoveiy 'iheie is still a 
good deal of scar tissue, but chmc.ill\ , the jiaticnt is well and able to 
w’ork and earn his h\ mg 

The ne\t case was of a diflorent t\])e (lig 12) '1 lie patient had 

had pneumonia three ^e.irs picrioush, and after that w-as not well for 
tw’o and a half \ears Si\ inonths befoic .idmission to the hospital, 
he began to cough and perspire at night and ult inisciablc Ihc 
condition was discovered in the lower lobe of tin K ft lung Ibc patient 
w'as a well nourished, obese man, with a good color .md appeared to be 
m excellent health, jet he coughed all night and i.iiscd an ounce or 
so of sputum during the daj \n attempt was nndi tu bring out the 
lesion with lodired oil dO per cent In injecting ii iliroiigb the trachea, 
but this resulted onh in scattering it thiougli ibc lung without any 
detail The bronchoscope was passed under ilic lliioroscope, and by 
injection the character of the Icsicjii could be dc niuiisir.itcd I should say 
that the lesion ajijiearcd to be a sort of carbin i Ic of the Jung — a mass 
of scar tissue with fisiuloiis liacis liioncbo-, ,,|i\ was performed for 
a year or so and finally a cure w.is ciTcctcd 

It IS sometimes asked wbcthei u is n a d.ingerous to perform 
bronclioscopi on sick persons who lM\e btui coiiglimg, W'ho are m 
poor condition, and who b.i\t .i good clc.d oi uicr Ihc surgical chart 
of one of the p.itients who had .m .ibsccs> i..!louing an appcndecto/iu' 
IS show’ll in figure N ])eath lesidted IK tunc of hronclioscopr 
indicated on the chart J lie next (l.i\, i\\ini\-lour hours Inter, there 
w'as a fall in the pulse r.ite, respir.ition md temperature Shock 
not result from the proteduie, e\en tluuigU the patient w'as 
sick at the time and could not he down "so it can he said thats 
does not follow bionchoscopc 
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On February 16, be reentered the hospital, and on February 17, h.s appendix 
u as removed under ether anestliesia The pathologic report was fibrous appendix 
The wound became infected and was irrigated with surgical solution of chlorinated 
soda Tlie patient had a slight septic temperature Early in March, he began to 
cough and to raise sputum Roentgen-ray examination showed a definite abscess 
of the lung with the fluid level in the left lobe 

On March 21, artificial pneumothorax was performed, and 700 cc of air was 
injected On March 24, 400 cc was injected, on March 31, 400 cc and on 
April 4, 500 cc 

On March 17, he raised 150 cc of sputum, on March 19, 75 cc , on March 20, 
50 cc , on Jilarch 21, 100 cc and on March 22, 20 cc Tubercle bacilli were 
not found 


On April 3, rocntgen-ra\ examination showed the lung well collapsed The 
patient was discharged on April 19 Artificial pneumothorax was kept up for 
three months after the patient's discharge, and then the lung was allowed to 
expand On March 15, 1927, the patient was well and free from cough or symp- 
toms , the lung was fully expanded 


Cask 19 — L N, a school bo\, aged 16, wdiitc, Jewish, was admitted to the 
hospital on Jan 2, 1923 

Eight months before, his tonsils and adenoids were removed and also ‘bone 
from the left side of the nose ” Since then he had had a dr^ cough for three 
months, then it increased, and he expectorated foul, green sputum Lying on his 
back or on the left side aggra\ated the cough He did not have fever, slept 
poorli, and had lost 5 pounds (2 3 Kg) during the last four months 

Examination of the cliest rc\calcd that it was resonant throughout except for 
diminution in the apex and at the base of the left lung Rales were not heard 
Breath and \oicc sounds were transmitted normalh The fingers were slightly 
but definitely clubbed The sputum did not show’ any tubercle bacilli 

On January 5, a roentgen-ray examination showed a rounded area of increased 
density w itli poorlv defined borders and a bright spot in its center in the left side 
of the chest just above the shadow of the diaphragm and adjacent to the shadow 
of the heart The area appeared larger w'lth the patient’s back to the screen The 
left side of the diaphragm w'as seen faintly Both apexs w’ere clear, and the 
right side of the diaphragm was regular The diagnosis w'as bronchiectatic 
abscess 

Artificial pneumothorax w’as performed on January 9, and 800 cc of air was 
injected into the left side after three attempts The patient’s condition improved, 
the cough decreasing Roentgen-ray' examination on January’ 11 show’ed a small 
amount of gas in the low’er part of the left side of the chest 

On January 12, 850 cc of air was injected, and on January’ 15 roentgen-ra\ 
examination show’ed that tne lung w’as not completely' collapsed 

On January 16, 900 cc of air w’as injected, and on January 17, roentgen-ray 
examination showed the entire left lung fairly well collapsed The involved area 
at the base was distinctly smaller On January 19, 900 cc of air w'as injected 
The patient did not feel any discomfort, the sputum w’as less foul Roentgen-ray 
examination on January 20 showed practically complete collapse of the lung On 
January 25 and 27, air was injected The patient’s condition w’as much improved, 
and he was discharged to the outpatient department for further treatment 

Artificial pneumothorax was kept up until January’, 1925 In March, 1925, 
the lung was fully expanded, the patient was well, and did not cough or raise 
sputum On April 28, 1927, he was free from symptoms and was in good health 
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Improvement did not occur m two cases, and in three, a satisfactorj' 
pneumothorax could not be produced Empyema complicated the situ- 
ation in five cases during the treatment Operation was performed in 
all cases Three patients were entirely cured by drainage , one is still 
under treatment, and one died It seems questionable whether or not 
this IS an ideal treatment in cases of abscess of the lung 

In the five cases of bronchiectasis, one patient was cured after eighty 
Aveeks and one is improved, but is still under treatment after twent}'- 
eight Aveeks In one case in Avhich the condition was bilateral, pneu- 
mothorax Avas maintained on one side only After fifty-two Aveeks, 
considerable improvement resulted, then an empyema developed, and 
death resulted seA^eral days after operation In the other tAvo cases, a 
satisfactory pneumothorax could not be produced 

In summarizing our own experience in cases of bronchiectasis, it 
seems fair to say that artificial pneumothorax offers only a small chance 
of cure, and in the successful cases it must be kept up for a long time 
NeA'ertheless, it seems fair to attempt a pneumothorax in cases of 
bronchiectasis, as it will not contraindicate surgical intervention later 
if the pneumothorax should not be feasible or should not produce last- 
ing benefit 

Cases from the literature aviII be reported in detailed tables A 
short summar}’' of the cases of abscess of the lung follow 

Of 129 cases collected, 68 patients (52 per cent) hai'^e been reported 
as cured, and 18 (14 per cent) haA'^e died Empyema developed in 
11 cases, and 6 of the patients Avere cured by operation There Avas no 
improvement in 12 cases 

In the cases in Avhich a cure was reported a complete or almost com- 
plete collapse Avas obtained, and in some of the failures the pleural 
caAuty could not be entered or only a partial collapse Avas obtained In 
the majonty of these cases, the abscess was situated near the root of 
the lung and always communicated AVith a bronchus In most of the 
cases, the disease had existed from one to four months A\dien treat- 
ment Avas begun The duration of treatment A^aried, ranging from a 
week in one case to one and a half years in another It has been diffi- 
cult to arrive at any definite conclusions as to how long artificial pneu- 
mothorax should be maintained Many reporters fail to record the 
duration of the treatment, and those Avho do report it A^ary considerabl} 
in their accounts, one, three, four and fiA^e months Avere the most fre- 
quent periods , probably from three to four months is about the ai erage 
This high percentage of reported cures is e\traordinar\ to us in 
view of our OAvn experience Avith this method of treatment It aac add 
our oAvn 18 cases to the 127 m the literature, the percentage of cases 
in AA'hich cure Avas reported is shghth longer as out of 145 cases, cure 
Avas obtained in 68, or 48 per cent 
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decreased He would not consent to cutting the phrenic nerve Treatment by 
pneumothorax was given up after four attempts The pleural cavity was 
obliterated 

Case 21 —M D N was admitted to the hospital on Aug 23, 1923 In 
October, 1922, he had a severe cold in the chest accompanied by fever and 
cough On December 19, the patient had another heavy cold in the chest 
which lasted up to the time of admission He had considerable cough and 
raised sputum There was a small amount of sputum at first, but this gradually 
increased until he raised a cupful a day He had been unable to work since 
March For two months, he had had a dull pain in the left side of the lower 
part of the abdomen 

Examination revealed that the heart was pulled to the right side A few 
rales were heard in the upper part of the chest Voice fremitus was increased 
slightly On August 29, roentgen-ray examination showed a dull area of 
mottled character at the base of the right lung, it extended outward from the 
root of the lung and occupied the greater part of the right side of the lower 
part of the chest Artificial pneumothorax was given On September 20, 
roentgen-ray examination showed the right lung completely collapsed On 
September 26, the patient was discharged from the hospital 

On Feb 2, 1925, the patient reentered the hospial Roentgen-ray examination 
showed an area of homogeneous dulness, entirely obscuring two thirds of the 
right lung, with a sharply defined upper border at the level of the third nb 
The heart was displaced to the left The appearance suggested hydropneumo- 
thorax of the right lung Fluid was withdrawn again and replaced with air 

On February 5, roentgen-ray examination showed that the right side of 
the chest was filled with air A small amount of fluid was seen at the base 
On Februarv 17, the patient was discharged 

On March 13, the patient had bronchiectasis Pneumothorax was repeated, 
and the patient was discharged on March 16 On June 1, he reentered the 
hospital Roentgen-ray examination showed a shadow corresponding to fluid 
in the right side of the chest and indicating hydropncumotliorax Fluid was 
withdrawn again and replaced with air On June 3, 200 cc of a greenish, cloudy 
fluid was aspirated, the vital capacity was 2,000 cc On June 9, fluid was 
aspirated again , the vital capacity was 1,900 cc The patient was feeling 
worse and coughed more On June 13 and 21, the chest was aspirated On 
July 1, the patient had a rise in temperature in the evening On July 3, 
roentgen-ray examination showed complete collapse of the right lung The 
chest was about one third full of fluid The patient was discharged on July IS 
Pneumothorax was continued for seventeen weeks 

On September 28, the patient reentered the hospital Fluid was again 
demonstrated in the right side of the chest Hydropneumothorax was per- 
formed The patient was raising about 28 ounces (828 cc ) of foul greenish 
fluid during twenty-four hours Three hundred cubic centimeters of thick, 
greenish fluid was aspirated from the chest In October, 500 cc was removed 
from the chest and on October 11, the patient was discharged On November 10, 
he returned to the hospital His condition was unimproved, and he was raising 
about SIX cupfuls of sputum each twenty-four hours On November 19, he 
was discharged, but he returned to the hospital on November 27, and was dis- 
charged on December 9 

On Jan 9, 1926, he returned to the hospital He was still raising a large 
amount of sputum, and his condition was no better On January 21, an opera- 
tion was performed under local anesthesia for resection of the eighth nb The 
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A brief summar}^ of the cases of bronchiectasis follows 
Ninety-three patients were treated by artificial pneumothorax, ith 
fourteen (15 per cent) reported cured, forty^-four were reported 
improved (varying from slight to really great improvement) Only 
seven patients were reported as having died, and of these, two died 
following thoracoplasty In twelve cases, pneumothorax could not be 
created There was a rupture into the pleural cawty in only three 

In the patients who were cured the disease had existed for a length 
of time, varying from a few months to one year, with a few rare excep- 
tions in which the disease was of two, three and four years’ duration 
This bears out the point that ever}'^ one recognizes, that if treatment is 
to produce satisfactorj^ results, it should be established early 

It seems extraordinar}'’ to us that of ninety-two patients, fift} -seven 
should be reported as improv^ed by the treatment, and that it w^as impos- 
sible to enter the pleural cavity in only twelv^e 

In the satisfactory cases in which a complete collapse could be 
brought about, the treatment was kept up for a period v^arying from 
five or SIX months to six years 

A comparison of our own results with those taken from the liter- 
ature IS striking In cases of abscess of the lung we report only 2 
patients of 18 (11 per cent) cured, whereas in 127 case reports collected 
from the literature, 66 (51 per cent) patients are reported cured In the 
cases of bronchiectasis, we report 1 cure out of 5, whereas of 92 cases 
taken from the literature, 14 (15 per cent) cures are reported In con- 
trasting these figures, it should be borne in mind that it has been impos- 
sible for us to determine what the term “cured” meant to many of the 
reporters of cases Whether their patients have remained free from 
symptoms merely while under their observ'ation oi for a period of sev- 
eral years, we are unable to tell 

If the statistics of cases of abscess of the lung winch we have com- 
piled from the literature are correct, and if vv^e may expect a cure m 
51 per cent or even in from 30 to 40 per cent of the cases in which this 
treatment is established early (at most three or four months from the 
beginning of the disease), it seems to us that this form of treatment 
should be used more frequently, in spite of our own experience of cure 
in only 11 per cent 

We do not feel any great amount of confidence in the use of arti- 
ficial pneumothorax m cases of bronchiectasis, although the literature 
reports a cure m 15 per cent of the cases, but we are willing to believe 
that in a rare case which is taken early and in which there are no 
adhesions, the patient may be cured We believe also that occasionallv 
a patient mav be kept almost free from svmptoms for as long a time as 
a complete collapse of the lung can be maintained 
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pal, cm «ns cl,s„„ssed one month late, as no nnprovement was noted 
E^annna ,o„ two n,o,.ll,s later showed the pattern to be ,n a la.r co„- 
<1,1,01, the an, mint of foul sputum had deceased Pneumothorax 
was not demonstrable by the roentg’cii lay ’ 

Summai\ 'J Ins was an advanced case in winch both kings were 
.illccted and there were marked adhesions on the side on which operation 
had l)ccn performed, consequently there was only partial pneumothorax 
wlncli resulted in a definite decrease of sputum The improvement 
was slight A subsequent history w^as not given 

llic second case was that of a boy, aged 12, who had been ill many 
} cars and w ho had a long continued high fever The process was on 
one side Idie fingeis w’crc modeiately clubbed Ten insufflations 
were pei formed in four months As a result, there was extensive 
pneumothorax without exudate, but there w^ere twm long, thin adhesions 
'Ihe general condition was fairly good Dyspnea was not present 
0\ci the healthy lung in the lower part of the back w^ere scattered moist 
lalcs \t the tune this case w'as published, treatment w'as being con- 
tinued 


Sunimarv 1'liis w'as an old, onc-sidcd case wutli moderate physical 
signs Marked inijirox ement occurred dining a moderately long con- 
tinued tieatnient by pneumothorax Subsequent results w'ere not 
know n 


The third case W'as that of a woman, aged 38 One side of the 
lung had been aficctcd for many years Four insufflations were per- 
formed in nine w'ceks As a result, the lung lay crumpled at the hilum 
There was no exudate and little sputum 

Summary In this case of long standing one lung w^as aftected, 
theie w'cre slight clinical and physical S3'mptoms and little sputum w^as 
raised 1 reatment by artificial pneumothorax brought about a good 
colla])sc of the lung and the exjiectoration of a slight amount of sputum 
The subsequent histor}'' is unknowm The tieatment w'as discontinued 
on account of diffuse pleural adhesions 

A pneumothoiax could not be performed in the fourth case 
In 1910, Schmidt,^ after an experience of five years, reported the 
tieatment of eight patients w'lth bronchiectasis and three with abscesses 
of the lung He had tieated some patients with infusions of oil and 

some W'lth artificial pneumothorax 

In one of three cases of abscess of the lung, good results were 
olrtained with artificial pneumothoiax There were four cases of bron- 
chiectasis, three unilateral and one bilateral 


3 Schmidt, A Brauer’s Beitr 9. no 3, 1908, Erfahrungen mit dem thera- 
peutischen Pneumo- iind Hydrothorax bet emse.Uger L«nffentuberkulose 
Bronchiektasicn und Aspirations- Erkranktmgen, Beitr z klin d Tuberk 9 , 

1908-1910 
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In 1910, V^^ellinan ° reported the treatment of two pabents with 
abscess of the lung Although one patient recovered following the 
attempted pneumothorax, the recover}^ cannot be ascribed to this method 
of treatment, as the lung was never compressed, even though the last 
manipulation ended in the discharge by mouth of 1,200 cc of purulent 
sputum In the other case, the pneumothorax had to be disconhnued, 
and the patient was discharged convalescent 

A case of bronchiectasis was reported in a girl, aged 19 The proc- 
ess was one-sided She had been ill for years following pneumonia 
Fifteen insufflations were performed in slightl}'- less than one year 
There was diftuse pneumothorax The lung lay at the hilum, there 
were several stringy adhesions to the diaphragm Rales were not 
present fifteen months after beginning the treatment, and the gas had 
entirely disappeared There were still numerous rales over the lower 
lobe of the left lung One year after the collapse therapy was employed, 
the patient was still able to do her work 

Summarv In a case of chronic pneumonia of long durabon ivith 
slight bronchiectasis and no debilitation, marked collapse of the lung 
^\as obtained, and as a result the sputum disapj^eared After pneumo- 
thorax had existed one lear, it suddenly “went back” and could not 
again be produced There was marked improvement A similar con- 
dition existed one }ear later 

In 1912, Volhard " obtained good results in a case of bronchiectasis 
A patient with abscess of the lung nnpro\ed after pneumothorax, but 
later the abscess infected the pleura, and fatal erap}ema resulted 
According to \'oIhard, one cannot reckon on the pleural cavity remain- 
ing sterile in cases of abscesses of tlie lung, for tins reason, such cases 
are not adapted to treatment by the method of pneumothorax 

In 1910, Luxemborg® repoited a case of a patient, aged 28, who 
had an infection on one side of the lung of one year’s duration Five 
insufflations were given in two and three-fourths months There was 
partial pneumothorax At times the sputum decreased, but it never 
disappeared enbrely Therefore, plastic operation of the thorax was 
pel formed, with good results 

Summar}' The partial pneuinothoiax of short durabon was only 
slightly successful m this probably advanced case with cavities, at least 
outside the hilum 

6 Wellman Klimsche Erfahrungen in der Behandlung m ttels kunstlichen 
Pneumothorax, Beitr z Khn d Tuberk 17 81, 1910 

7 Volhard Ueber den kunstlichen Pneumothorax bei Lungentuberkulose 
und Bronchiektasien, Mtinchen med Wchnschr , Aug 6, 1912, no 32, p 1746 

8 Luxemborg, H Mitt a d Grenzgeb d Med u Chir, 1910, vol 21 
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Fnc liuncired cubic centimeters of nitrogen was withdrawn from 
the jileiiral cavity Bronchopneumonia developed at the base of the 
Jung, and tlie patient died Autopsy showed that the upper and lower 
lobes of the right lung were collapsed The middle lobe was converted 
into a mass of connective tissue about the abscess cavity There was 
an area of broncliopneiimonia at the base of both lungs In 1912, 
Kcllar " reported two unilateral and two Inlateral cases of bronchiestasis 
with improiement in tw^o of the cases as a result of artificial pneumo- 
thorax 

The lirst case w-as that of a man, aged 30, who liad had a cough 
since his seienteenth }car, wdien he had had pneumonia of long dura- 
tion Me had dyspnea Pneumothorax' was applied to one side, w'hich 
proied to be the one less involved Shortly afterward, pneumothorax 
was applied on the right side Se\eral insufflations w'ere given, but 
w'crc not successful The patient died soon afterward 

Summar} Tlie process occurred on both sides followung pneu- 
monia of long duration without marked clinical symptoms A brief 
attempt to ajuiK pneumothorax w'as not successful owung to pleural 
adhc^-ions 

In the second case, a man, aged 31, had had a cough for three oi 
four }cars There had been considerable sputum in the last few' 
months ( )n the left side there w'as a large pneumothorax Six insuf- 
flations were guen without any effect on the sputum Then the patient 
ga\c u]) the treatment 

Suininar\ A short compression of a rather lightly infected lung 
through a \cry large yet not complete pneumothorax did not have any 
effect on the s3'mptoms of the double process 

In the third case, a girl, aged 18, had had a cough for one and one- 
fourth }ears Blood w'as present m the sputum eight months before 
she consulted Dr Keller There w'as complete pneumothorax The 
number of tunes artificial pneumothorax was performed was not given 
At the time of the publication of the case, treatment was being con- 
tinued There ivas complete collapse The cough and sputum ceased 
only w'hen tlie patient was given new insufflations every four weeks 

Summary Total pneumothorax caused the disappearance of 
symptoms in this one-sided but severe process, and the patient was 
able to do full time work two and one-fourth years later The results 
were good 

The fourth case was that of a man, aged 32, who had been coughing 
since he had had pneumonia of long duration four years previously 
The amount of sputum and dyspnea increased The number of insuf- 

11 Kdlar Brauer's Beitr, 1912, vol 22, no 2, Erfahrungen uber den 
kiinsthchen Pneumothorax, Beitr z klin d Tuberk 22 165-242, 1912 
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or possibly the lower margin of the consolidated lung \ dulness was found 
throughout the lower half of the right side of the chest, and the appearance 
of gas was betw^een the diaphragm and the liver 

On April 20, 600 cc of air was injected The temperature dropped, but there 
was still considerable cough and sputum A roentgen-ray examination showed 
partial collapse 

On April 24, 500 cc of air was injected The patient’s condition impro\ed, 
and tlie cough and sputum decreased 

On May 1, 450 cc, of air was injected A roentgen-ra\ examination on Ma^ 
6 showed that the lung w'as completely collapsed There were two areas m 
w'hich the lung appeared adherent to the Avail of the chest On Maj 14. roentgen- 
ray examination shoAA'ed that the diaphragm ivas apparently held up to the base 
of the lung by adhesion EAudence of some subcutaneous empliAsema AAas seen 
on the right side of the Avail of the chest 

The patient Avas to report m two Aveeks 

On June 3, roentgen-ray examination show^ed the outline of the partialh 
collapsed lung and the fluid level in the loAver part of the chest 

On June 11, the chest Avas tapped, and 8 cc of slightly cloudv, straw-colored 
fluid Avas withdrawn Roentgen-ray examination shoAved a definite area of dul- 
ness on the right side of the chest, which extended honzontalh across the chest 
m the fourth mterspace m front The costal margin of the diaphragm appeared 
fixed On rotation, the area of dulness appeared to be nearer the back than the 
front 

The patient died on July I, 1921, of bronchopneumonia 

Case 3 — A N, a Polish Avoman, married, a houseAAife, aged 42, entered the 
hospital on Jan 6, 1923 She had had a pain in the right side of the chest for 
nine Aveeks. vomiting for four Aveeks and a cough for nine weeks 

A Aveek before admission, she had SAvallowed a Aeal bone The local 
physician recovered a small piece Coughing and vomiting persisted so that 
the patient could not eat or sleep The pain on the right side prcicnted her 
from lying on that side, the pain Avas Averse on coughing She expectorated 
foul, puslike sputum continuously and lost 35 pounds (159 Kg) The esophagus 
Avas not obstructed, and evidence of a foreign bodj AAas not found 

Physical examination showed that the expansion of the cliest A\as equal 
The upper sternum Avas prominent, the right axilla was sliglUh dull There 
were a feAV fine rales Ioav in the left axilla Breath sounds and Aoice sounds 
Avere satisfactory 

On January 10, a roentgen-ray examination reiealed dulness at the In'-c of 
the right lung of mottled character Avith an indefinite outline whicli somewlnt 
obscured the outline of the diaphragm There were limited respiraior\ mn\c- 
ments on this side Root shadoAvs on the right side were increased in -i/c and 
in density Markings running to the lower lobe also were promiiKiit Tlic 
remamder of the fields of the lung Avere clear The diaphragm un the kft snk 
was sharply defined, and the respirator} excursion was normal Tliert was no 
evidence of a cavity formation The appearance suggested a ratlitr exttnsnt 
process of a pneumonic character invoKing the lower part of the lower lobe ot 
the right lung 

On January 13, 500 cc of air was injected into the right midaxilhr\ line, 
the needle Avas reinserted, and 100 cc more was giAen A reaction did not occur 
During the next three or four daas there was much miproAtiiiein and less 
coughing 
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{oul sixituin A complete collapse of the affected lung uas induced 
and the sputum uas reduced to about 1 ounce daih The patient had 
been under treatment for three months when examined Three months 
later, lie nas m excellent condition, having only a slight cough and 
raising a small amount of sputum 

Irar also reported unsuccessful results in a young man, aged 19, 
with an abscess of the infeiioi lobe of the right lung A partial pneu- 
mothorax was obtained, wnth the reduction of the sputum to one half 
Attempts to collajise the lung wdiere it was adherent posteriori} caused 
so much discomfort that the treatment had to be abandoned, lea\ing the 
Iiatient in the same condition in wdneh he entered the hospital 

In 1913, Singer reported three cases m which artificial pneumo- 
thorax w'as attempted He was unable to induce a pneumothorax in bvo 
cases on account of e\tensi\e adhesions 

In the third case, thcic was an extensne bilateral bronchiectasis 
with multiple Joci Marked improxcment did not follow two injeetions 
of 1,000 cc of nitrogen into the left pleural caxit} Later injections 
were gnen on the light side, but no notcwoithv change was noted 
In 1913 Angclini reported unsuccessful results ot pneumothorax 
thciapx in a case of bronchiectasis of thice and one-half x ears' dura- 
tion It was impossible to cause collapse of the lung e\en with high 
piessuic on account of cxtensixe adhesions The patient became worse, 
and hcmoptxsis and pxothorax resulted from rupture ot the caxit} 

In 1913, Hochliaus performed pneumothorax m tour cases In 
one there was marked improxcment, in three, no iinproxement Later 
results xvere not knoxvn 

In 1913, Piclsticker and \^ogt-® reported four cases of bronchiectasis 
in children aged 11, 6, 7 and 2, respcctnel} Treatments were unsuc- 
cessful in two of these cases because of adhesions, m one, the treat- 
ment w'as discontinued because of contralateral bronchitis and in the 
other because of the patient’s refusal to continue treatment 

In 1914, Fornaca-^ reported the case of a xxoinan, aged 40, xxith an 
abscess of one year’s duration of the loxx^er lobe of the left lung The 

17 Singer, G Zur konservativen Bcliandlung dcr clironischcn Lungcneite- 
rungen, VerhandJ d Kong f Inn Med 30 3S0, 1913, discussion b\ Bnnier, 
Penzoldt, Singer, p 395 

18 Angehni, A I risultati nnmcdiati del pncumotorace artificiale alia 
Forlanini nei malati di tubercolosi polmomrc ncll’ ospizio, Umberto I ni Roma, 
Rix" osp no 2 913, 1913 

19 Hochliaus Munchen nied Wchnschr , 1913, p 385 

20 Pielsticker, F H , and Vogt, H Ueber kunsthchen Pneumothorax bci 
kindcrn Kmderklimk Strassburg, Mouatschr f Kinderh 11 M3, 1913 

21 Fornaca, L Ascesso polmonarc per mgestione e permauenza d'un corpo 
estraneo trattato e guananto col pneumotorace artificiale, Pensiero med , 1913 
p 143 
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On January 19, a resection of the second and third ribs was performed 
On January 25, roentgen-ray examination showed a diffuse clouding about 
the upper half of the lung without definite evidence of a cavitj 

On January 30, a resection of the second, third, fourth, fifth and six ribs 
was performed On February 3, the wound became infected with streptococci 
and w'as opened and drained The patient died on February 9 

Autopsy showed abscesses of the lung, atelectasis, bronchitis, chronic adhesne 
pleurisy and fibrosis of the lung 

Case S — N G W, a woman, aged 31, white, married, American, without 
an occupation, was admitted to the hospital on April 28, 1923 Followung an 
operation fourteen months before for suspension of the uterus, removal of an 
abscessed ovary and appendix, a dry cough developed Later thick, foul, 
greenish sputum was observed The patient was in the Rutland Sanitarium 
five months before for prevention of tuberculosis The sputum gradualh 
increased Roentgen-ray examination on May 1 showed a definite area of 
mottled density obliterating the angle between the diaphragm and the right side 
of the heart A margin of the dull area was indistinct, and a definite cavit> 
was not seen Both apexes and the left lung were clear A rather extensive 
pathologic process was seen near the right descending bronclius and confined to 
the lower lobe of the right lung, it was probably an abscess 

Examination of the chest showed fluid at the base of the right lung m tiie 
back, extending from just below the angle of the scapula downw'ard Tactile 
and voice fremitus and breath sounds were diminished over this area The rest 
of the lungs w'ere clear 

On May 10, 900 cc of air was injected into the fifth space in the midaxillari 
line on the right side On May 12, a roentgenogram did not show am eiidencc 
of pneumothorax On May 18, an unsuccessful attempt was made to inject air 
On May 21, an exploratory thoracotomy was performed by Dr Whittemore, who 
also resected the ninth rib When the pleural cavit\ was opened the lung 
collapsed and there were no adhesions The wound was closed without drainage, 
leaving the lung collapsed 

On Alay 23, 450 cc of air was injected, and on the same date a roentgeno- 
gram show'ed the lung partially collapsed On Mav 25, 600 cc of air was 
injected The patient coughed less, and impro\ement followed On Mas 28, 
550 cc of air was injected The foot of the bed w'as elevated, and the patient 
lay on his left side to help drainage A roentgen-raj examination on this date 
show'ed the upper and middle lobe completely collapsed The lower lobe 
appeared to be adherent along the diaphragm or in the axillars line close to the 
diaphragm 

On June 1, 600 cc of air was injected There was considerable coughing at 
the end of the injection and the sputum was becoming thinner 

On June 5, 250 cc of air was injected The treatment was stopped beciuse 
the patient coughed considerably while it was being gnen There was a great 
deal of air m the tissues A roentgen-ray examination showed practicalh the 
same condition as before without evidence of fluid in the tissue 

On June 13, 650 cc of air was easih injected On Tune 22 575 cc was 
injected, during the mjection, there wms an announg cough On Jul\ 9, phrenic 
neurotome was performed by Dr Porter to parahze the right side of the 
diaphragm and to help to collapse the right side of the chest Roentgen-r n 
examination on Julj 13 showed that the right side of the diaphragm was much 
higher It reached the lee el of the fourth rib at the sternal end of the filth and 
ninth interspaces behind There was a suggestion oi fluid m the co^topbruiic 



260 


ARCIIiyES OF SURGERY 

The tl„rd case «as that of a g.rl w.th an abscess of the lower lobe 
of tite nglit lung In all these cases complete collapse was possible 
and was maititamcd with successful results 

In 1914 Leniann and :Maes-Url)an reported a case of bronchiectasis 
in a colored girl aged 11. the abscess cavity being located in the lower lobe 
of the left lung The lung was being kept completely collapsed at the 
time of the rcjiort, the iiatient w-as up and about and almost free from 
‘sputum 

Jn 1914, Webb and Gilbert leported two cases of abscesses of 
the lung (secondar} to the aspiration of a foreign body) One patient 
was aiiparentl} cured, the other died, probably as a result of his 
weakened condition 

In 1914, Zinn *' described marked improvement in three patients 
with bronchiectasis who were treated with pneumothorax In the first 
cast, a man, aged 43, had bronchiectasis of the lower lobe of the left lung, 
complete collapse was obtained At the time of the report two years 
later, the patient was without cough or symptoms and a roentgen-ray 
examination did not show nin pathologic process in the reexpanded 
lung 1 he second case was that of a man, aged 50, who had bronchiec- 
tasis of the lower lobe of the left lung, complete collapse w^as main- 
tamtd for months Fifteen months after the last injection the patient 
was well, having no coiigli or symptoms The third case w'as that of a 
woman aged 29, who had bilateral bronchiectasis, more extensive on 
the right side Comidcte collapse of the right lung was maintained for 
fi\c months, witli marked imjiror ement 

The first and second cases occurred early The third case w^as an 
old chronic one Zinn believed pneumothorax therapy to be a logical 
treatment if employed Iicfore the tissues become completely rigid 

In 1914 IMatson reported the case of a young wmman with an 
abscess of the lower lobe of the right lung following tonsillectomy 
At the time treatment w^as started, she w-as raising 500 cc of foul 
sputum a day The treatment w'as continued for eight months, and at 
the time of the report she w^as w'ell 

25 Lcmanii, J J, and Macs-Urban Artificial Pneunithorax in the Treat- 
ment of Lung Abscess, New Orleans M & S J 67 328 (Oct ) 1914 

26 Webb and Gilbert National Assn Tuberculosis, 1914 

27 Zinn, W Ueber die Pneumothorax Behandlung von Bronchiektasien, 
Die Therapie der Gegenwart, Berlin 16 337-344, 1914 

28 Matson, Ralph C The Treatment of Pulmonary Tuberculosis by Means 
of Artificial Pneumothorax, Northwest Med 6 10, 1914, Clinical Observations 
on Artificial Pneumothorax w'lth Report of Seventy-Three Cases, Discussions, 
Nat Assn Study R Prev Tuberc 40 175 and 199, 1915 
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ray examination did not show any evidence of air m the chest On Februan 21 
700 cc of air was injected without results On Februarj 26, 900 cc of air was 
injected, on February 27, roentgen-ray examination showed e\idence of air m 
the base of the right lung, the axillary border and the apex, but the area of 
pathologic process showed little collapse On March 1, 500 cc of air was 
injected, and on March 3, roentgen-ray examination showed definite bands (adhe- 
sions) extending through the partially collapsed wall of the chest in the a\illar\ 
margin Mild pain was felt on the right side of the chest, but the patient did 
not cough so much 

On March 17, an area of almost complete dulness was felt on the right side 
below the level of the fifth rib posteriorly, above this region, there were increased 
radiance and absence of lung markings On March 19, the chest was tapped, and 
purulent, thick, foul pus was found The temperature had been rising for 
the last few' days On March 24, trocar thoracotomy for acute empiema was 
performed by Dr Churchill A considerable amount of foul pus was aspiratid 
The temperature was lower for three days and then rose again Irrigation wa- 
performed, and there was considerable return from aspiration 

On March 29, roentgen-ray examination showed the lung distincth collapsed 
with apparently complete absence of air, however, it occupied a considcrabh 
larger area than was usually seen after complete collapse Fluid was not present 
The heart w'as displaced to the left On April 12, the temperature was still high, 
irrigation was unsatisfactory, and the patient’s condition was not imprmmg 
There w'as epigastric pain and occasional vomiting 

On April 23, resection of the eighth nb was performed ^n old sinus extend- 
ing through the wall of the chest was enlarged, and a large rubber tube and two 
Dakin tubes were inserted into the long empyema caMtj b\ Dr W Whittemorc 
Saline irrigations were used On April 24, a surgical transfusion was gneii On 
April 27, the patient felt better, vomiting had stopped and the epigastric pain was 
diminished The patient w'as gaming perceptibly and the temperature was down 
to almost normal on May 2 On May 9, roentgen-ra\ examination showed dul- 
ness throughout the lower half of the right lung and along the axillar\ border 
to the apex A dense shadow was seen in the lower part which was probabh 
fluid There w’as a bright area in the region of the bronchus and another just 
below it W'lth indefinite lines running across The left lung was normal 

On Mas 10, the temperature had risen again for a few dass and on Mas 14 
irrigation with surgical solution of chlorinated soda was started On Mas 30, 
the patient svas gaming slosvly Irrigation ssas continued On June 8 a roentgen- 
ray examination showed that the lung svas not more collapsed than before On 
June 11, all of the tubes svere remos’ed and one small Dakin tube put back On 
June 17, the patient svas discharged from the hospital 

In Januarj', 1924, the patient stated in a letter that she was well 

Case 8— G B , a svhite man, aged 33, Italian, married, a chipper ssas admitted 
to the hospital on June 26, 1923 He had had intermittent pain of sixteen month'' 
duration in the right side of the chest in the area coscred bs the fourtli to the 
tenth ribs anterior to the anterior axillars line The onset occurred with a 
sudden attack of pain without an initial chill or bemoptssis The patient sea- 
in bed for two dajs, then resumed his work for three dass, but was forced to 
stop on account of pain He ssas then m bed for three months His temperature 
saried between 102 and 103 F, and he had intermittent chills and vwiatiiu 
There ssas no histors of the inhalation of a foreign Ixids or of an nper itio i 
Cough began with pain and did not show ans relation to a chance oi poMtmn 
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Wagnei also reported the case of a girl, aged 15, who developed 
b.onchiectasis in the lower lobe of the left lung following pnennioma 
and empyema Seven insufflations were given m the course of a little 
more than two months Four months after applying pneumothorax 
and three weeks after the last insufflation, the sputum had entirely dis- 
appeared , there was marked improvement Later results were not 
know n 

In 1915, Rciclimann leported the case of a woman, aged 30, with 
a gangrenous process involving two thirds of the lower lobe of the left 
lung She w'as raising a large quantity of foul sputum containing elastic 
fibers, but tubercle bacilli w'ere not found The patient w^as given five 
large injections of nitrogen during eleven days, following which she 
made steady improvement and gained in weight A month later she 
was m good condition, the cough and sputum having entirely disap- 
peai ed 

Lindr all reiiorted the case of a W'oman, aged 33, who had an 
abscess of the ujiper lohe of the right lung She raised 150 cc of foul 
sputum a day She had a strongly positive Wassermann reacbon 
and jmeumothoiax and injections of meicury w'ere given from Novem- 
ber to February, and the patient had been well for several months when 
the report was published 

In 1916, Dahlstcdt reported one case of bronchiectasis of long 
standing The case w'as that of a boj^ aged 13, who had had per- 
tussis at the age of 3 Since then there had been a continual expec- 
toration of a } cllow'-grecn sputum The general condition of the patient 
was good, although there w'as slight cjanosis Complete pneumothorax 
w^as obtained , the number of insufflations and duration of the treatment 
w^as not given The patient did not come regularly for treatments 

In 1916, Cappcllcr reported tw'o cases In the fiist case there 
w'’as a fresh infection on one side and considerable foul sputum Pneu- 
mothorax w^as maintained for one month , the cough disappeared and no 
more sputum w^as raised Later results were not knowm The condi- 
tion w'as on one side also in the second case The duration was 
unknowm Five insufflations w^ere given in the course of fourteen days 
The results were negative 

32 Rcichmann, V Cure of Grangrenous Process of Lung bv Artificial 
Pneumothorax, Atunchen med Wchnsclir 62 946 (July) 1914 

33 Lmdvall, H Case of Syphilitic Abscess of the Lung with Favorable 
Course Under Combined Pneumothorax and Mercury Treatment, Hygiea 77 
1025, 1915 

34 Dahlstedt. H Nord med Ark , 1916, no 3, vol 49 

35 Cappeller, W Beitrag zur Pneumothorax Behandlung spezielle de 
Bronchiektasien’ und der Brustfellhohlenergusse In aug diss , Jena, 1916 
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A.rtihcial pneumothorax was unsuccessful 

An operation was performed on August 15 bj Dr Whittemore An incision 
was made for resection of the third rib and drainage of the abscess of the lung 
On August 21, the condition was greatly improied, the temperature uas lower, 
and the patient coughed less On August 29, he was gaming rapidK there was 
very little drainage, and the wound was in a satisfactor\ condition On 
September 7 he w'as discharged to the outpatient department 

Case 11— L D, a white w-oman, aged 37, Jewush, married, a housewife was 
admitted to the hospital on March 6, 1923 Tonsillectomy had been performed 
one week previously Since that time the patient had been nauseated, had chills, 
a headache, and a cough with sputum, later the sputum was white and mucoid, 
with a foul odor She had had a sharp, nonradiating pain in the right side of 
the chest for the last tw^entv-four hours Her temperature varied between 994 
and 101 F 

Examination of the chest revealed many fine to moderate crackling rales w ith 
possibly some friction rubs in the low-er third of the right side of the client 
extending part w'ay into the axilla Breath sounds tended to be bronchovesicular 
without a definite increase in the whispered or spoken voice Dulness was not 
demonstrable on percussion Roentgen-ray examination on March 13 showed an 
area of dulness on the right side of the middle part of the chest The area was 
relatively circular in outline, and appeared nearer the root than the periphery of 
the lung, and w'as merged with dulness at the root Within this area, there was a 
distinct area of increased radiance with an irregular cony ex upper border and a 
regular horizontal lower border The density was much greater below than aboye 
The s 3 "mptoms yvere characteristic of abscess of the lung, and there was -i 
large cavity containing fluid 

Artificial pneumothorax yvas instituted on March 15, 500 cc of air being 
injected into the postaxillarj line, fourth interspace, right side, under liglit pres- 
sure free pleural oscillations were from — 3 to — 1 cm before injection — 2 after- 
ward The patient coughed try ice Roentgen-raj examination on March 15 
showed a partial collapse and a narroyy area of pneumothorax in the axillary hne 
and probably at the apex, but the immediate region of the abscess showed little 
collapse and a sharp and definite border 

On March 18, 500 cc of air was injected, the pressure was from — -1 to — I 
at the start and from — 2 5 to 1 at the end Roentgen-ray cxamiintion on 
March 19 shoyved that the right lung yvas a little more collapsed with air m the 
base along the axillary line and probablj at the apex, but the immediate region 
of the abscess was little collapsed and showed a sharp and defiimc border 

On March 22, 500 cc of air yyas injected with difficulty because oi the cough 
The pressure was — 5 on inspiration at the start, 0 to -f 2 5 at the end Rocntgeii- 
raj examination on March 23 showed little compression of the lung in the region 
of the abscess About one half of the space of the lung was filled with ur 

On March 26, 450 cc of air yvas injected with ease, ns the patient did rot 
cough, with the pressure from —2 to -f 1 at the start and irom 0 to — 4 at the 
end Roentgen-raj examination on AJarch 29 showed the lung cumjikteh ^nr 
rounded bj air and fairly well collapsed 

On March 31, 550 cc of air was injected with ease, as the patient did not cou„h 
The pressure was —6 at the start and -f 1 at the end Roentgen-ray examm itm i 
on April 2 showed the right lung to be practically ircc from air The cnyity < r 
the abscess yvas still yisible and seemed a little smaller There wtre Lamb oj 
increased density running from the upper portion of the inyohtd area acroc^ 
the chest to the axillary margin m the region oi the third rib Ro nutn r y 
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tubeiculoiis lung by pyogenic organisms After eleven injections which 
maintained almost complete collapse of tlie lung, the patient was 
leportecl as experiencing marked abatement of the foul sputum, fever 
and cough, and to be gaming in weight and strength 

In 191S, De Veibizier and Loiseleur^^ j-gported the successful treat- 
ment of a soldier, aged 19, who had an abscess cavity of the lung and 
a fluid level which resulted from influenza pneumonia The patient 
was gnen 1,000 cc of nitrogen in two injections, obtaining a positive 
pressure of 4 cm There was immediate improvement, and three weeks 
later, the patient u^as well and free from symptoms 

Weil •* ' leported tluee cases of abscess of the lung In the first case, 
two injections of nitrogen weie given at five day intervals, and the 
patient nas reported cured In the second case, the patient improved, 
but latei died of pericarditis and serous pleurisy The third case was 
that of a soldier, aged 19, who had a chronic bronclnectatic cavity of 
the lower lobe of the right lung A rather large amount of nitrogen 
was injected as follo\vs On September 12, he was given 500 cc , on 
Septemiier 14, 2,000 cc , on September 20, 2,000 cc, and on September 
27, 2,400 cc Complete collapse of the lung was obtained with the 
exception of adhesion at the diaphragm The injections were unusually 
large to be given at such short intervals, and the patient must have 
had a icrj^ large pleural cavity On December 9, the lung was com- 
pletelv reexpanded, the patient raising some mucopurulent sputum, but 
feeling rvell 

Bergman treated five patients for abscess of the lung , three were 
cured m two months, m one patient the cavity could not be drained, 
and one patient died 

In 1919, Unvervricht reported seven cases of bronchiectasis, the 
first case was that of a woman, aged 22 Three years previously she 
had had pneumonia on the right side For one and one-half years the 
sputum had been very foul Seven insufflations were given in the 

42 De Verbizier and Loiseleur Gangrene pulmonaire traitee et guene par 
le pneumothorax artificiel, Bull et mem Soc med d bop de Pans 42 1139, 1918 

43 Weil, P E , and Loiseleur Le traitment de la gangrene pulmonaire par 
le pneumothorax artificiel, Pans m6d 33 180, 1919 , La gangrene pulmonaire 
et ses nouvelles m6thodes de traitement, Monde med 29 391, 1920, Le trait- 
ment de la gangrene pulmonaire par production de pneumothorax. Bull Acad 
de med. Pans 80 393, 1918, Le pneumothorax artificiel dans la dilatation des 
bronches, Bull et mem Soc med d hop de Pans 46 655, 1919 

44 Bergman, H Fur die Pneumothoraxbehandlung des Lungenabszesses, 
Deutsche med Wchnschr 45 970, 1919 

45 Unvervncht, W Ueber Behandlung von Bronchiektasis mit kunsthchem 
Pneumothorax, Berl khn Wchnschr 56 516, 1919, Ztschr f phys u diatet 
Therap 23 393, 1919 
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in the left axilla The breath was foul The temperature was 100 F, aiul the 
pulse rate, 98 There was slight dulness at the base of the right lung 
Examination showed a few rales wdieii the patient coughed 
Roentgen-ray examination on March 3 show'ed dulness m the base oi the right 
lung that extended more than half w'ay across the left field, but did not reach the 
shadow of the diaphragm The upper part of this area was partnll\ obscured b\ 
the shadoAV of the heart and of the ribs There was a small, rounded relatneh 
light area which may have represented a cavit> There was no dehmte fluid lc\cl 
The whole appearance was suggestive of an abscess 

Roentgen-ray examination on March IS show-ed the process shghth more 
circumscribed A definite cavit> w'as not made out, but there was some dilatation 
of the bronchial tree 

On April 30, the patient w'as discharged and placed m the care of a local 
physician She remained m good condition for about a month, then began to be 
short of breath and raised a considerable amount of sputum 

On June 11 and 15, she was given 500 cc of air as an artificial pneumothorax 
On June 17, there were signs of fluid in the right side of the chest, and aspira- 
tion showed a thin pus 

On June 23, she returned to the hospital On entrance, she was breathing 
rapidly, and was flushed and restless She complained of pain m the right side 
of the chest Percussion over the base of the right lung elicited diihicss In 
flatness, in this area, the breath sounds and fremitus w'crc diminished to absent 
The needle w'as inserted and a cloudy fluid was evacuated which had the appear- 
ance of pus Trocar thoracotomy w'as performed The patient matk a fairh 
good convalescence, and w-^as discharged from the hospital on August 4 

On September 6, she returned to the hospital , cough and sputum had mcrcasid 
On September 8, the chest was again aspirated, but fluid was not obtained On 
September 11, a resection of the rib w'as performed, and on September 30, the 
patient w'as discharged from the Iiospital with a small drainage tube m the old 
empyema sinus 

A follow-up note, dated August 21, stated that the tube had been rcmo\cd 
three months before, and that the patient had been well e\cr smec The patient 
W'as seen on March 8, 1927 She had the appearance of a fat hcaltln girl and 
did not have a cough or s} mptoms 

Case 14 — A C, a bo\, aged 11, was admitted to the hospital on Oel 5, 1926, 
he had had a cough and raised sputum for six or se\cn months Roeiitgeii-rae 
examination showed an abscess of the upper lobe of the left lung On October “s 
11 and 14, artificial pneumothorax was performed, SfX) and 500 cc oi air bung 
injected, respectnelj During the next few daas the patient's tcmpirature was 
higher than it had been, and signs in the chest were suggestue of fluid 

On November 8, tlie chest was aspirated and pus was remoeed On \n\uulHr 
9, a trocar thoracotonia was performed On Xoeeniber 21 rocntueii ro ex iiiii- 
nation showed capsulated fluid about the region m which the client wa- presmu-h 
opened On December 10 aspiration was performed through the tinrd inter-(i'>u 
axillara line, and pus was obtained Trocar thoraentome was iierfnrmui in tin- 
region 

On December 14, the patient was discharged with pus driiiiin,. inmi 1 n 
incisions On March 9, 1927, the patient’s general condition was greath imiv ou! 
the amount of sputum had decreased and the temperature did ii"’ d-i < 
99 F The lower wound was closed and there wa- onh a small mi unit "j 
drainage from the upper one 
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In 1922, Rist reported ten cases of bronchiectasis Case 1 was 
that of a girl, aged 5^ years Bronchiectasis had developed in the 
base of the left lung following measles and bronchopneumonia two and 
one-half years previously Pneumothorax therapy was given for eight 
months As a result, tlie fever, cough and sputum quickly disappeared 
Five years later the patient was cured, and remained well eight years 
after the end of the treatment 

In the second case, a woman, aged 34, had typical bronchiectasis 
One and one-half years later pneumothorax was attempted, without 
beneficial results 

In the third case, a man, aged 21, developed bronchiectasis following 
pneumonia Three years later pneumothorax was unsuccessful The 
fourth case was that of a man, aged 29 After severe pneumonia in 
February, 1920, induration of the left lung developed accompanied by 
bronchiectasis In September, 1921, pneumothorax was tried with 
partial collapse The results were negative The patient felt marked 
discomfort when the pressure was inci eased The treatment was dis- 
continued 

In the fifth case, a girl, aged 19, had had pertussis at years of 
age, followed by bronchiectasis Partial pneumothorax was obtained 
without beneficial results 

In the sixth case, a boy, aged 9, had double bronchopneumonia fol- 
lowing measles at 2 years of age Since then he had had symptoms 
of bronchiectasis Pneumothoiax was complete 

Summary This was an old one-sided case m which good results 
were obtained 

In the seventh case, a boy, aged 13, had had pneumonia in the left 
lung in 1920 Bronchiectasis of the lower side of the left lung developed 
Treatment by pneumonthorax was given, resulting in complete collapse 
In March, 1922, the patient was still under treatment 

The eighth case was that of a boy, aged 15, in whom, after influenza 
and pneumonia in October, 1918, bronchiectasis developed at the base 
of the left lung, accompanied by fever and dyspnea In April, 1920, 
pneumothorax brought about complete collapse The symptoms disap- 
peared in a few weeks At the time that this article was written, the 
patient had been working one year, and the treatment was being con- 
tinued 

Summary This was a recent severe case with complete pneumo- 
thorax, cure was obtained 

The ninth case was that of a man, aged 24, who since childhood 
had had two bronchiestatic cavities of the lower lobe of the right 

46 Rist E Un cas de bonchectasie guerie par le pneumothorax artificiel. 
Bull et mem Soc med d hop de Pans 43 652, 1919, Le trailment des ddata- 
tions hronchiques par le pneumothorax artificiel. Bull med 36 246, 1922 




268 


ARCHIVES OF SURGERY 

Bnmning reported the case of a man, aged 38, who had an abscess 
of the right lung following pneumonia He received five injections 
during two months, totaling 5,600 cc of air, which did not completely 
collapse the lung on account of adhesions Four more injections were 
given, and later severe pain with dyspnea and cardiac distress occurred 
I'he pleural cavity was aspirated, and foul smelling pus was found 
Resection of ribs showed empyema accompanying gangrene of the lung 
Death occurred 

Gilbert"- repoited three cases of abscess of the lung Eight treat- 
ments were given in the first case, partial collapse was obtained, and 
further treatment was unwise A rib resection for drainage of the 
abscess was jierfoi mcd latei , followed by complete recovery 

In the second case of abscess of the lung, partial collapse was 
obtained with relief from S 3 unptoms P^'othorax developed, drainage 
resulted in some impro\cment 

1 he third case was that of a child, aged 8, with an abscess of the 
lower lobe of the right lung, due to the aspiration of a tooth Complete 
collapse was maintained for eight weeks The child was reported well 
two months after complete reexpansion of the lung 

Duinitrcsco-Mantc reported a case in a patient, aged 32, who had 
right interlobar empyema, profuse vomiting and foul sputum He was 
treated by artificial jmeumothorax for four months, with marked improve- 
ment, although the sjiutum was still foul He was given three doses of 
neoarsphenamine and 2,000 cc of nitrogen The condition improved, and 
the patient began to gain weight, later, he was reported well 

Dumitresco-Mante also mentioned another case of a man, aged 30, 
who had interlobar empyema of the right lung After the first injection 
of nitrogen, the patient began to have severe hemoptysis, fever and severe 
general disturbance The injection of nitrogen was stopped Dumitresco- 
Mante thought that adhesions produced an uneven collapse, blocking the 
exit of the pus, thus giving rise to the disturbance 

Amaudru reported a case of a woman, aged 36, who had an abscess 
of the lung following a phlebitis, and was in a seiious condition on 
account of hemorrhages and foul sputum , complete collapse was obtained 

51 Brunning, F Gegen die Pneumothoraxbehandlung des Lungenabszesses, 
Deutsche med Wchnschr 45 734, 1919 

52 Gilbert, O M Artificial Pneumothorax in Acute Pulmonary Abscesses, 

Colorado Med 18 138, 1920 

53 Dumitresco-Mante Pleuresie interlobaire traitee par le pneumothorax 
artificiel et neosalvarsan intraveineux. Bull et mem Soc med d hop de Pans 
44 1215, 1920 

54 Amaudru, J Plebite variequeuse, embolies. Abscess du poumon con- 
secutive, guerison rapide par le pneumothorax therapeutique. Bull et mem Soc. 
med d hop de Pans 44 1380, 1920 
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Case 20 L M, a white man, aged 25, Irish, single, a inc'^'^enccr wT' 
admitted to the hospital on Maj 15, 1923 Fnc rears prcMoiish lit Ind had 
influenza, pneumonia and pleurisj and had been in bed almost all wintir Since 
then the cough and the sputum had graduallj increased The sputum was 
greenish yellow, a cup full was expectorated in the morning, but it was never 
bloody or particularly foul The patient had infantile parahsis at the age 
of 12 or 13 years, and this condition remained for fifteen rears Ht had a 
disease of the stomach for nine years 

Examination revealed a pathologic process in both lungs The fingers were 
clubbed, and the patient was cyanotic Roentgen-raj examination on Mar 16 
showed increased density in the region of the left descending bronchus and the 
outline of bronchi mottled with a suggestion of dilatation of small bronchi On 
the right side, there was increased densitj about the hilum and general peri- 
bronchial thickening The appearance suggested bronchiectasis The apexes and 
the periphery of the lungs were normal Roentgen-raj examination on Mar 17 
also showed many bronchopneumonic patches scattered through both lungs with 
one large area in the upper left side of the chest The areas were most dense in 
the center and gradually faded toward the periphery 

Artificial pneumothorax was attempted on Maj 20, but a pleural space was 
not found On May 2], 150 cc of air rvas injected into the left anterior axillarr 
line, in the sixth space, with a pressure of 4 On ItJar 22, rociHgcn-r'ix c\ mii- 
nation showed a small gas bubble above the diaphragm on the left side otherwise 
there was no evidence of air On May 23, roentgen-rar examination and the high 
pressure rvhich resulted from a small injection of air indicated that probabh 
there rvas no pleural space As the patient was m poor condition iiid as the 
process was bilateral, treatment was discontinued 

Case 20 — M R, a white man, aged 50, a Russian tcniiistcr, a widuwrr, w is 
admitted to the hospital on June 20, 1923 He gave a hisiorr oi iiirsistmt 
cough for many jears Two jears prenoush he had had several terth rmiorLd 
under ether anesthesia Shortly afterward the srmptoms incrnsed la 
raised sputum, but not in an excessive amount Two months after the extrac- 
tion, he missed a tooth from his plate, but did not think tint la had swallowed 
It In March, three and a half months before admission he h id a sadden 
attack of pain , the sputum increased grcatlr and became fun! 

Examination of the chest revealed a localized process at the bast ui the left 
lung showing slight dulncss Tactile and voice fremitus weri diminished and 
respiratory movements were much diminished Moderate co irsi moist 
inspiratorj rales were heard The nails were clubbed Ruinigen ra\ ex-iinini 
tion revealed a pathologic process at the root of the left hinc rvbieh inruhed 
the surrounding structure of the lung and which intcriered with tin ]U"aie 
of air Encapsulated emprenn and broncliieclasis would nut ut'iimi i tin 
entire picture The condition might hare been absetss of the hinu iihiliiiU 
disease of the lung should be considered 

Artificial pneumothorax was performed on Itinc 28 dOi ci <i o'- Ihiil 

injected into the left side On lune 30 roentgen-rar exaniiii itiun h. ■ -! i 

suggestion of a small nmouni of air in the extrinn ape' m the bw b u 

Air was seen in the subcutaneous tissues in the leit 'idt (,i tl i clu ’ 1 k 

collapse rras noted 

On Tuh 3 700 cc of -nr was easilr injected Rnuitgiii rar i' mm i i • 

lulr 6 still showed a small amount oi air in the apex <>i the hit h . 1 ' 

further collapse On luh 7 air was injected There wa^ mi d. - ih . ' 

cutaneous cmphrsenia Subjectirch the patient r as nnieh better ’i " 
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Rich (1922) reported some interesting results in ten cases of acute 
abscesses of the lung 

A patient with an abscess of the upper lobe of the right lung was 
treated for twelve days with four small injections of air, totaling 900 cc 
He was reported well and free from symptoms six months later 

Another case was that of a man, aged 48, who had an abscess of 
the upiJcr lobe of the right lung, or an interlobar empyema He was 
given 275 cc of air, and a large amount of pus was evacuated at once 
A second attempt to give air caused a slight pleural shock, so gas was 
not given The patient left the hospital two weeks later, free from 
symptoms 

In another case of abscess of the lung following appendectomy, the 
patient improved after the injection of 350 cc of air, he then died of 
asthenia 

In a fourth case, the patient had an abscess of the lower lobe of the 
right lung, or an interlobar empjema He was given 550 cc of air, a 
large amount of pus was expectorated, and a second injection was given 
se\en dajs later The jxitient was reported well 

In cases 7, 8 and 10, pneumothorax resulted in partial collapse with 
improvement 

Two patients rccoiered spontaneously 

In one case, iincuniothorax was impossible, and surgical drainage 
was followed by death 

In 1921, Ribara reported the case of a young man who developed 
a bronchicctatic cavity with a diameter of 10 cm after influenzal 
bronchopneunionia Marked improvement resulted after pneumothorax 
therapy (duration and amount not given) Later results were not 
known 

Singer reported the case of a patient with a bronchiectasis of two 
years’ duration, who was raising a quart of pus a day Following three 
severe hemorrhages, the lung was collapsed The patient did not have 
further trouble 

Singer and Giaham*” reported two cases of bronchiectasis of sev- 
eral years’ duration One patient was a boy, aged 17, partial pneumo- 
thorax brought some relief The cavity in the lower lobe was not 
collapsed Lobectomy was performed, and the patient recovered 


60 Rich, H M Acute Lung Abscess Treated by Therapeutic Pneumo 
thorax, Am J M Sc 164 428, 1922 

61 Ribara, A Bol d dm, 1921, no 7, vol 38, Ref I Zentralbl f Tbc 

forsch 16 559, 1922 t m e. 

62 Singer, J J Pneumothorax m Tuberculosis and Bronchiectasis, J i 


souri M A 19 89, 1922 

63 Singer, J J, and Graham, E A The Newer Treatment of Bronchiec- 
tasis, J Missouri M A 19 390 (Sept ) 1922 
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pleural cavity contained a considerable amount of air and pus On Hnuir\ 2? 
sections of the upper six ribs were removed under gas-o^^gcn aiastliLsn On 
February 2, the patient died 

Case 22— P M, a girl, aged 17, was admitted to the hospital on Aug 6 
1926, wnth a diagnosis of bronchiectasis of the lower lobe of the Icit lung 
following what w'as probably bronchial pneumonia seventeen 10011111 “; bciorc 
She had a cough and raised from betw'ecn 8 to 12 ounces (236 to 3=^5 cc ) of 
purulent sputum On August 8, roentgen-raj examination showed a dull ana 
in the low'er portion of the left side of the chest The dulness was of a inotthd 
character, extending up along the crest of the bronchial tree The diaphragm 
was high on this side The intercostal spaces were narrow The heart and 
mediastinal contents were displaced to the left The appearance was that ot a 
chronic destructive process involving the lower lobe of the left lung 

On August 24, bronchoscopy was performed and iodized oil 40 per ctnt a 
injected A roentgen-ray examination show'ed manj discrete cavities m 
lung tissue filled with the oil 

On September 6, artificial pneumothorax was given, 600 cc of air bung 
injected On August 8, 600 cc of air was injected, on August 12, 800 cc , and 
on August 20, 400 cc Roenfgen-rav examination on October 2 sliowtd that 
the lung W'as completely collapsed On October 25, the patient was dischargid 
Artificial pneumothorax was continued after the patient left the hospital 

On Feb 24, 1927, bronchoscopv was performed A small amount of pus vva^ 
aspirated from the bronchus going to the lower lobe of the left lung Tlarc 
was no evidence of collapse of the bronchi 

The patient said that she raises about 1 ounce (30 cc ) of sputum a dav ‘alu 
IS in good physical condition The lung is still collapsed 

In 1903, Riva-Rocci ^ reported the successful result of ijiituiiKiihur.ax 
therapy in two cases The first case was that of a hnv at(td 11 v\h<t 
had an extensive bronchiectasis of the right lung of lour vears' rlui.i- 
tion The second case w'as that of a man, aged 28, who had an .ibstcss 
of the upper lobe of the right lung of three monllis’ duration, while 
under observation, he developed a valvular inieiimothorax which ntarlv 
proved fatal He was sticcessfullv treated bv inietling nitrogen into 
the pleural cavity, collapsing the lung 

In 1908, Brauer - reported four cases of bronclnect.isis in winch the 
patients had the disease inanv vears three of whom inijiroved iitii 
the treatment by pneumothorax 

One case was that of a girl, aged 16 who had Iironehuet i-i^ i>i 
both sides She had been ill three vears, and had ftvtr ind htm-.r- 
rhages In the course of twentv davs three inMifllation'; vvtr,. ] - r- 
formed, which gave a definite hut partial ]meumothorix Tin rt w 
a slight exudate Three weeks later thoracotomv wa« jxriornnd 
resection of a nb and loosening of several strong adlu-iiui- It' 

1 Riva-Rocci TIk Thcrapculic Applicatiuii ot Xrofient Pi ui^* - 
Gaz med ital , no 27 Tiih 2 1903 p 261 

2 Brauer Die tbcrapeutische Bedtutunc di- 1 uii'-ilalu i I‘i ' 

Klin tberap Wcbnscbr fiih I'Xl^ no 2^ P 704 
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injections were followed by hemoptysis and discontinued, surgical 
drainage aflordcd iclief, but was attended by a persistent sinus 

be second patient dexelojied empyema twenty-four days after col- 
lai)se had been induced He died a month later after developing signs 
of pneumothorax on the untreated side 


1 cllc reported the case of a patient with an interlobar empyema, 

who u.is cured after five months’ treatment with artificial pneumo- 
thorax 


four injections of air, Troisier and Gayet'® completely cured a 
jiaticnt u ith postpneumonic interloliar enipj^ema communicating with a 
bronchus The expectoration disap)>eared completely, and the temper- 
ature fell to norm.d after the second jnsufl9ation 

Perkins and Burrell'^ cited se\cn cases of abscess of the lung and 
SIX cases of bronchiectasis to show the ^a}ue of artificial pneumothorax 
in these conditions 1 hree patients with abscess were completely cured 
after treatment was continued from fire to foiiiteen months Two 


cases were complicated In rupture into the pleural cacity, one four 
days and the other three months aftei the institution of treatment, 
howeier, both patients made a complete recovery after drainage One 
patient showed impro\cmcnt in the general condition with a reduction 
of sputum, and complete rccoicri followed a thoracoplasty performed 
because of adhesions Jn the remaining case, the collapse ivas incom- 
plete because of .idliesions, but the sputum wxas reduced from 7 to 2 
ounces ( from 207 to 592 cc ) Death followed surgical drainage 

Of the SIX patients wuth bronchiectasis, one is reported cured, two 
haic shown marked imjiroicmcnt and are still under treatment, two 
show'cd a temporar} impro\cmcnt, but died followung thoracoplasty per- 
formed because of adhesions, the condition of one patient with a 
bilateral case did not show' aii} notew'orthy change following successive 
collapses of the tw'o sides 

Harrell '* treated an extremely ill patient by collapse during a period 
of thirteen weeks At the end of a year, she was afebrile and in good 
condition, except for slight cough and some persistent expectoration 
Harrell believed that in “all cases of pulmonary abscess, especially in 
extremely ill patients, pneumothorax should be given or tried before 
more radical procedui es ” 


69 Pelle, M A Pneumothorax therapeutique au cours d’une pleur^sie inter- 
Jobairc, Bull et mem Soc med d hop de Pans 47 754, 1923 

70 Troisier and Gayet La cure de la pleuresie interlobaire et des suppura- 
tions pulmonaires par le pneumothorax therapeutique, Bull et mem Soc. med d 

hop de Pans 47 867, 1923 * r oc 

71 Perkins and Burrell Artificial Pneumothorax Its Application to Cases 
Other Than Those of Pulmonary Tuberculosis, Lancet 1 478 (March 10) 1943 

72 Harrell, C L Report of a Case of Pulmonary Abscess of Lower LoUe 
Treated by Artificial Pneumothorax, Virginia M Monthly 49 585, 1923 
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In case 1 the condition was chiefl) on one side and of se\crai \cars 
duration Application of pneuinothorax ^\as not biiccessful 

In the second case, the condition uas chiefl\ on one side The 
patient had been ill for nian> years Pneumothorax was not successful 

In the third case, also, the condition was chicfi\ on one side The 
duration of the illness w'as not given Onh one insufllation was gnen 
and the patient did not return for fuithcr treatment The lesulls were 
negative 

In the fourth case, both sides of a patient, aged IS, were aflcctcd 
The duration of illness was not knowm Theie w'as alternating [ineumo- 
thorax during two or three w^eeks Several months later three msuflla- 
tions w^ere given on the left side After tw-o and ihiec-foiuths mdiit li- 
the left lung entirely collapsed and the rales disappeared but the s|nhuin 
remained unchanged One month after treatment, the lung was n ex- 
panded and rales were heard again Tins wsas probabl 3 an ad\anced 
case Despite complete collapse of the lung the results were ncgalnc 

In 1910, Forlanini ■* reported a case of abscess of the lung in .i 
woman, aged 24, who w'as cured The abscess followed a cioujious 
pneumonia and was of six years’ duration The jxiticni was under 
treatment for fifteen months in 1904 and 1905 and when Ibc case w.is 
reported, she had been in excellent condition for four \cais ha\ing n 
fully reexpanded lung 

Forlanini mentioned that he succcssfulh treated one patient with 
bionchiectasis Later reports w’eie not gnen 

In 1910, Oscar Frank and \on Jagic reported the c isc oi a 
patient, aged 28, wuth a double infection Internal treatment for more 
than one )ear was unsuccessful The patient was leaiiotic and shgiith 
dyspneic He had clubbed fingers Fi\e insufilatioiis were gnen iii 
one month, and a large but onh partial pneumothorax ol the right side 
w^as obtained The condition improaed considerabh , the d\s[)nei di- 
appcaied There was marked improecmcnl in the clubbed tinge r- 
The rales practicallv disapiaeared and the caeities distineiU dun m d 
in size The patient waas still under ticatment when the report oi ibt 
case W'as published 

8ummar\ Despite the short treatment with emh parti d ]ineutno 
thorax, in this case of double infection which jjrobilih w i- not oi Joiij 
standing decided improeeinent was noteil 1 he stibseejiK ni lii-ior \ i- 
not known 

4 rorlanini C Lung \I)-ctss oi ‘^ix nr- Dnralinn cn -ii 11\ r - 

In Artificial Piuunioiliorax Gaz nud ital Manh Ki-17 KdO ib !! ' ! 

5 Frank and lagic leher Pm itinotJK.raxilit rapit In Ir - 
Wien kill! W clin-chr 1010 nn 21 p 77! 
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1919, with a dmpiosis of postpneumonia and nontuberculous induration 
of the huts wil l bronchiectasis On May 23, artificial pneiiinotliorai, 
was applied to the nglit side At the second insufflation, 500 cc could 
be gnen Nineteen insufflations were given, the last on December 16 
Only partial pneumothorax was obtained The hemorrhages stopped 
The sputum and cough decreased On December 31, there was a sud- 
den rise of temperature Rales appeared at the bases of both lungs, and 
after continued high temperature, the patient died on Jan 2, 1920 
Autopsy showed a bronchopneumonic area m the center of the lobe of 
the left lung, a slight amount of exudate was present m the cavities, 
but there was no evidence of tubercle bacilli 

The fifth case was that of a woman, aged 20 In June, 1920, pain 
developed m the right side of the chest, but there was no fever In 
August, she coughed up a tablespoon ful of blood The sputum was foul 
On Nov, 10, 1920, she entered a sanatorium On December 2, 
pneumothorax was applied and continued until Oct 29, 1921, 
t\\ cnh’-sci en insufflations being given Only a partial pneumothorax 
was obtained Despite this there was an appaient, teinporar)^ improve- 
ment with a normal temperature after the eighth insufflation, and a 
decrease of sputum resulted The gcncial condition of the patient 
iinpro\cd Hemorrhage did not occur during the last six months of 
treatment 

By Feliruary, 1921, the rales had disappeared From that time on, 
the pneumothorax cavity gradually decreased m size, and less and less 
gas rvas used At the same tune, the rales returned in the partially 
collapsed lung Rales also appeared at the base of the lung (left), and 
club fingers developed Treatment w'as interrupted The patient died 
at home in Nm ember, 1922 

In the last trvo cases, the condition w’as more advanced than m 
those previously mentioned, only a partial pneumothorax could be 
obtained, because of the tight band of adhesions and the fact that the 
condition was a double one 

Tewksbury "■* said that since 1917 he had seen fifteen patients wdio 
were treated medically, 25 per cent recovered, the condition became 
chronic in 5 per cent, and 40 per cent died within a three year period 
Surgical methods give a high percentage of recoveries, but convalescence 
IS slow Of thirty-five patients with acute abscess who were treated 
by pneumothorax, Tewskbury leported a prompt recovery in twenty- 
eight cases (SO per cent) In three cases, the abscess ruptured into 
the pleura, and drainage was instituted through the wall of the chest 
Complete cure resulted within a few months Four patients died 
Usually only six or seven treatments were necessary 

74 Tewksbury, W D Acute Pulmonary Abscess Following Tonsillectomy, 
Treated with Artificial Pneumothorax, Ann Clmn Med 4 347, 1925 
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In 1912, Konig-er® reported tuo cases of bilateral chrome bronchite- 
tasis in which the patients were treated b\ artificial pncnniotlinr.ix 
After a relatively short time, the treatment did not gne ‘•atisfactor} 
results In one case, however, the amount of sputum \\a^ reduced 
from 50 to 60 cc to from 10 to 30 cc , in the other irom 180 cc 
to 20 cc 

Wagner, m a communication to Professor Koniger repoitcd two 
cases of bronchiectasis The first case w'as that of a woman aucd 2^ 
who had bronchiectasis of the lower lobe of the left lung loHowing 
pneumonia and abscess of the lung Artificial pneumothorax in three 
injections of 1 liter each w’as given in six w'eeks The sputum was 
reduced from 70 cc to 30 cc , the patient impro\ed daiK and was abb 
to w'ork Twm months after the application of artificial pncuinothur o 
the lung expanded to three fourths of its size 

In the second case, a girl aged 15, had bronchiectasis of the lnwtr 
lobe of the left lung following pneumonia and emp\ema She raised 
100 cc of foul sputum a day Artificial pneumothorax in seicii dns(5 
of from 400 to 700 cc of nitrogen w'as gnen in less than three months 
A pleural effusion de\ eloped Four months after the btginnim: oi 
artificial pneumothorax and three weeks after that there wa^ marked 
lmpro^eme^t Three months later, the sputum had di^-apixarcd 
entireh 

In 1912, Lowenhjelm reported the case of a woman agccl 10 who 
had an abscess of the middle lobe of the right lung ol v!\ Mai^ dma- 
tion, w'hich was caused b} tlie aspiration ot a cajisulc oi rc^ino] ) lit 
patient raised from 350 to 500 cc of foul sputum a d i\ The '■putnm 
contained man) elastic fibers, on repeated examination tubercle builli 
w'ere not found She was gi\en an intensne irtatmeiit oi coHokI d 
siher intraeenoush wdnch was followed In great im])io\emcnt Hie 
married and had a child In 1911, on account of a renirnnee oi du 
old semptonis she was gi\cn treatment b\ artificial jmcnmotlior ix 

From Oct II, 1911, to Xov 4, 1911, she reecned ^c\en iiiHiiioii- 
of nitrogen- — 250, 500 400, 300 500 800 and '00 cc rc-iicciut 1\ 
Good compression was obtained abo\e and below the ab-ce-s wbub 
was adherent to the wall of tlie chest \dhcsions prcccntcd the cull m-c 
of the abscess which was the size of a closed fist 1 he exjx et<>r ition 
diminished at first, but after a short time continued as bemre ^he 
gradualh grew worse and thspnea increased, with lo-s oi streneili md 
rise m temperature 

9 Koniger Leber die Tecbnik und Indikation de*: kiin-ilichtn Pi' i > 
thorax Tlicrap itonal'ii 26 851 1912 

10 Lowenbjelm Carl Ett fall af kaecrnbildnmg i hingan tile •- P j nxr i 
belnndladt mod pneumothorax irtificnli' H^gle^ 74 9'12 1912 
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1 Idler and MacCreacly mentioned five cases in which the patients 
were treated by artificial pncuinothoiax after exploratory thoracotomy 
1 wo patients wcie well foi fiom one to ten or more years , the other three 
could not be traced, but they had recovered at the time treatment was 
discontinued 

According to Whittemoie,’*" fiom 10 to 30 pei cent of the patients 
ma} be expected to be cured by expectant treatment Artificial pneu- 
mothorax may cure a small number, it should be used only m those 
cases in which the lung and costal pleuia are not adherent It is an 
excellent means of determining whether or not adhesions are present 
Bronchoscopv may cure a limited numbci of patients if treatment is 
established eaily Suigical measuics olier an excellent chance for cure 
m those cases m which othei methods have failed or are unsuitable In 
eighty-six of the author’s cases, 10 per cent of the patients recovered 
with expectant treatment In fift)'-two cases in which surgical measures 
were used, the mortalit}' was 15 pci cent 

In 1924, Meyer-Bornecke ‘ reported eleven cases in which artificial 
pneumothorax was used Three of the patients died, one was dis- 
charged unrelieved, one iinjiroved and six were cured Two of the 
three jiaticnts died who h.id cases that were not suitable for the employ- 
ment of pneumothorax, as the i>rocess was gangrenous In the second 
case, pncuinothoiax was not applied until the day before death Of 
the SIX patients who were cured, four had gangrene, one an abscess of 
the lung, and the other had a putrid abscess 

In 1925, Winner ’*■' rc])orted five cases In the first case, the patient 
had an abscess of the lower lobe of the left lung following tonsillectomy 
There was slight impiovement following postural treatment, but as the 
temperature was intermittent, jmeumothorax was started, twelve instal- 
lations of gas being given The patient recovered 

In the second case, an abscess developed in the lower lobe of the 
light lung following appendectomy The patient had chills and fever 
From three to four cups of foul sputum were expectorated daily for 
one month Pneumothorax treatment was given for seven weeks, the 
patient leceived m all 6,500 cc of gas, and lecovered 

In the third case, the patient had an abscess in the middle lobe of 
the right lung following influenza He raised a laige amount of foul 

81 Heuer and MacCrcady Lung- Abscess, Arch Snrg 6 337 (Jan ) 1923 

82 Whittcmore, W Etiology and Treatment of Nontuberculous Abscess, 
Surg Gynce Obst 38 461, 1924 

83 Mcyer-Bornecke Ueber die Behandlung von Lungengangran und Lungon- 
abszes, mit besonderer Berucksichtigung der Pneumothoraxtherapie, Mitt a d 
Grenrgeb d Med ti Chir 37 65, 1923 

84 Winner, PS A Study of Twenty-Two Cases of Lung Abscess, Illinois 

M J 47 267, 1925 
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flations was not published, because he was still under ircatincnt at the 
time the article w^as published The lung collapsed to the m 7 c ot a 
small hand, wuth a few' bands of adhesions on the front ‘^ide of the 
thorax 

The patient w'as able to do full time work and wav almnvt entirch 
free from symptoms If there was too long an intereal betwieii the 
insufflations, the sputum and cough returned 

Summary In a double postpneumomc process witli irte ideuril 
space, an almost complete pneumothorax was jiroduccd in the more 
ineolved lung, and as long as insufflations were repeated irequcntU 
enough, the sputum w'as kept m abe}ance with good cftect ‘snij^ttpient 
results were not knowm 

In 1912, Brauns^- leported three cases of bronchiectasis The to i 
occurred in a w'oman, aged 27, w'lth the process on one side 1 wil < 
insufflations w'ere guen The patient w'as cured, although no hter 
reports w'ere gneii 

The second case w'as that of a man, aged 41, witii a one-sided 
process Seeenteen insufflations w'erc gnen The patient was cured 
Later examinations w'cre not made 

The third case w'as that of a man, aged 40 There were eliutges 
in both lungs He improied after seicntecn insufflations and ua^ stdl 
being treated at the time the article was published 

In 1913, Penzoldt reported that m one case improicincm dnl not 
appear until long after pneumothorax The patient then grew vor^e 
owing to a pleural infection After immednte thoracotono wa- per 
formed and extensno treatment of the pleura was gnen (onijdtie curt 
resulted A later report was not gnen 

PekanoMCs’^ ga\e a brief abstract of one case in wlmli onle pirtnl 
pneumothorax w'as obtained, owing to jileural atlhe-'inn- but u .npor u\ 
improeement was noted in the hemorrhages as will as m tin mn- 
perature 

In 1913, King and Hills reported unsuecessml in un i nt <>i i 
man with an abscess of the lung and infection ol the splitnonl tl - nu-e- 
After three injections of nitrogen 500 600 aiul 6/)0 cc rt-i 
the treatment was discontinucfl Iinjirenemeiit w i- nt't in ■'! i 
the patient died two weeks after dnclnrgc imin the In-pn ’ 

In 1913, Izar reported the case of a man .'cod 
abscess of the upper lobe of the right lung who wa- r no ^ A < . 

12 Brauns, H Zt'clir i Tu!>trJ IS '40 ]0]] P'JJ 

13 Pcnzolcit \ erlnndl d Kon? i inn M<d PT' i ' ' 

14 PtkinoMCs S f>r t e P'12 i o -i; 1 < ' 

t fl p(.« Tnlicrk Por'Ch piI2'P'li p 4i / 

15 Kinp and Mills \m T M PI^ i< i/' I " ‘ 

16 Izar G Un caso di n'cc o pn]jr' "t 
pru innoionct irnficiaJc Pi Jidinici' 20 44'' P'l 
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cold which was followed by cough He expectorated mucopurulent 
sputum winch became purulent and gradually increased m amount, 
until he was spitting about a sputum box full a day This persisted for 
some time, and gradually the condition improved, but each time he 
developed a cold or an infection of the upper respiratory tract, it would be 
followed by expectoration of quantities of sputum which at times had 
a foul odor About a year before this article was written, he had a 
severe pleuritic pain in the right side of the chest During these years 
of frequent invalidism, he gradually lost weight The sputum was 
examined many times, but did not show any tubercle bacilli On 
admission, there was a dense homogeneous shadow at the base of the 
right lung, and the physical signs showed consolidation with cavity 
formation 

His fingers were markedly clubbed, and there was a strong odor to 
Ins sputum on admission to the hospital, he did not have fever 

About a month after admission, a bronchoscope was passed down 
into this cavity, the pus ca acuated and iodized oil 40 per cent inserted 
Pneumothorax or artificial collapse of the lung was begun on 
Nov 23, 1926 Within six weeks after the collapse was started, he 
became free from s}mptoms and has remained free for four and one- 
half months, the time of the last report 

Since admission, he had gamed in weight from 110 to 144 pounds 
(49 9 to 65 3 Kg ) 
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abscess was caused by the inhalation ot a small bone t\\cnt\ month- 
previously She raised from 750 to 800 cc of loul simtum daih “^lu 
was treated for nine months, and following the la>t micction <>i 
1,080 cc of nitrogen, she had a severe coughing spell, during which 
she expelled a small piece of bone Se\en months after the last injec- 
tion, the patient w^as m excellent health, she had onh a ‘^litiht coueh 
and raised only 1 ounce (30 cc ) of sputum dail\ 

In 1914, NugeP^ reported the case of a \outh, aged 17, who had 
been ill a long time The left half of the chest was narrower than the 
right Nine insufflations w^ere given in tw^o and one-halt month- and 
there w'as complete pneumothorax Less than four months after the 
treatment was begun, the patient’s general condition wa- good tin r< 
was little sputum and it w^as not foul The patient was relatneh < no ! 
Later results w'ere not guen 

Summary This w^as an old, principally one-sided piocc— without 
marked physical signs or adhesions Complete pneumothorax cjuieKK 
brought about a cure, but the sputum did not disappear cntircK 

In 1914, Jacobaeus reported a case of a man, aged 34 who had 
been coughing at times for the past fourteen icar'? During tlu li-i 
four years, there had often been blood in the sputum Xtieiu])!- it 
pneumothorax were ineftectual, and for nine months, in-ufflation- wirt 
given antenorh and a diffuse pneumothorax dc\clo]>cd o\cr tin. tippir 
lobe The patient had difficult} in expectorating a large umiuin oi 
sputum Septic s}mptoms appeared and the intunt died 

Summar} This was a one-sided ad\anced ea-c uf double -Muibii 
of long standing Partial pneumothorax brought alnjul colhp-e oi nm 
health} lobe and sepsis 

Leuret and Aubert reported three cases m wliieh treatnunt w i- 
successful The first case was that of a man who had an ib-u-- <u 
the middle lobe of the right lung of two \ear- duration He lai-'d 
large quantities of sputum and had had a -ceere hemnrrli 1 li> 
second case was that of a bo\ with an ah-ce— of the iniddli loin e n 
municating with a bronchus who al-o had had a -leen leiU'n i 

22 Nupcl Zur Kasuistik dt- kuii-tlidKii Piitumotho-av ! i I n ' ' 
lailosc und Bronchicctasieii Inane di-- Uin l'>]4 

23 Jacobaeus, H C Nord nied \rk 1914, no- 1-4 ! 4 

24 Leuret and A.ubert bn ca- dab-ce- du jx.un'nii ou di 1 ii < i 

dans Ics bronebes puen par le piunniotborax artiiieHl Li- id '' > 

Bordeaux, Tunc, 1914, no 26, p 303 "-icond oil'll r\ at ii n (L , ' , 

pulnionaire a\ec hcnioptrSKs praee- trailer ri purrn p-'’- b I 
artificicl, ibid , Tunc 1914 no 26 p 30- Inti d ab tt <’ , 

1 intcrlobc ctacue dan- ks bronche- pi’iri p r It p f ■ ’ - ' ' ' ’ ' 

nud dc Pans S6 71 D15 
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off drainage already partially established, resulting in an exacerbation rather tlian 
a relief of symptoms This has been our experience m some cases and has been 
reported also bj others We also feel tliat the expulsive action of the cough, 
which IS, after all, the one most important factor in lung drainage, may be 
hampered m a lung partially immobihrcd by a pneumothorax 

Our most serious objection, however, is the very real danger that the pleura 
ma\ he ruptured w hen this method is employed in abscesses, with a resulting acute 
septic empjema necessitating immediate operation and under circumstances which 
render the danger to life exceedingly great We have had a few such experiences 
and reports of similar cases occur rather frequently in the literature 

Upon the whole, therefore, ne believe that this procedure carries with it too 
great a risk to warrant its employment as a routine procedure in the treatment of 
lung abscess at the same time realizing that with a fortunate combination of 
circumstances, especially in lesions situated near the hilum, brilliant results, as in 
one of our onn cases, maA be obtained hv its use 

We have consequently emploj'cd artificial pneumothorax in only ten cases out 
of one hundred which we recently gathered together for study and in one of 
these prompt recoxerj ensued In the others it seemed to have little or no effect 

Whitlemorc ’’ has expressed himself repeatedly on this subject, and 
in his latest jiubhcation he said that artificial pneumothorax will cure 
a limited number of patients, especially if it is instituted early Little 
can be accomplished if this is not undertaken until the lung and the 
costal pleura arc adherent, therefore a collapse of the lung must be 
brought about early, before this takes place In certain instances m 
which there are firm adhesions, a partial collapse of the lung may be of 
temporary benefit This procedure, bj diminishing the distressing 
cough and the foul odor of the sputum, so that the patient obtains rest 
and nourishment, may improve the condition of the patient so that 
operation may he performed A careful search of the literature has 
failed to leveal any considerable number of patients cured by this 
method Once in a lifetime there is a “freak” case m which the patient 
has been cured by one injection of air We have had one such case 
The danger of tearing an adhesion, and thereby opening an abscess 
situated in the periphery of the lung and producing an empyema, should 
be remembered 

Tewksbury is the most enthusiastic advocate of this method of 
treatment In several articles he reported a high percentage of cures 
Lockwood said that artificial pneumothorax should be tried for 
the small encapsulated abscess not connected with a bronchus, and 
perhaps for the ordinary long-standmg, well localized abscess 

3 Whittemore, Wyman Boston M & S J 192 664 (April) 1925 

4 Tewksbury, W D Pulmonary Abscess, J A M A 68 770 (March 10) 
1917, Pneumothorax in Nontuberculous Lung Abscess, ibid 70 293 (Feb > 

^^^^5 Lockwood, A L. Lung Abscess, Arcli Surg 6 314 (Jan ) 1923 
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Matson also reported successful treatment in .i ca'^c .u p i-tpiiui- 
inonic emp}ema m which he aspirated the pus and injct-tcd niiroLrni tu 
maintain the lung in a state of collapse 

In two cases of bronchiectasis, collapse was imi pi.-si],U (iwm^r tn 
extensile adhesions A case of abscess of the lung m i dtahua pur-oii 
and a case of gangrene of the lung is reported m uhah hsinig bmelit 
was not obtained from collapse therap\ 

In 1914, Balboni reported a case of abs^ss of the iii)]ki lobe 
of the right lung and a case of bronchiectasis ot the left lung m which 
the patients w^ere successfully treated In artificial piicumothora\ llu\ 
were tvell and free from sjmptoms one and two \cars respectnch 
after suspension of treatment 

Balboni also reported the case of a man, aged sQ with an ali- 
of the low'er lobe of the left hiiig, m which treatment be artificial pi t 
mothorax was attempted because the condition of the patient did in i 
permit a surgical oijeration Onl} a partial pneumothorax was piK^ihli 
as the low'er lobe was adherent, and treatment had to lie disionliiim il 
There was some symptomatic relief, because further injeciioiis cati'-id 
cardiac distress, severe despnea and coughing, treatment w is ab.nidniu d 
In the case of diflusc bionchieclasis of the right lung with .i Ics^d 
involvement of the lower lobe of the left lung semptomatu lelu f was 
obtained Ten months after the suspension of the pnenmothorix the 
lower lobe of the right lung was drained snrgicalh b\ Dr \\\mm 
Whittemore These are cases 21. 22 and ^9 of the sirus 

In 1914, Zink reported among his 1 10 t.ises ilu loDowing i i-t 
of bronchiectasis bo\, aged 9, had been ill lor three \cirs wnh i 
bronchiectasis in the lower lobe of the left lung and hid 1 ti-ed i hrgt 
quantity of sputum which did not show tubercle bacilli He wa- tre iti I 
from April 1912, to Fcbniarx 1911. during winch periofl hi^ ge m r d 
condition was good the sputum dimmished in <iiiintit\ but rein mud 
fetid Despite the eouthful age of the patient Zink felt tbit it i' 
questionable whether a cure could be efiected In piienniotlinr i\ 

In 1915, Wagner"’ reporter! the ea^e ot i min igcd 2’> I'b' ‘ 
bronchiectasis of the lower lobe of the leit lung ndlov lag ]> e un i 
Three msufilations were gi\en in the emirve eu ^-ix week- li-o 
marked improeement, the patient being able to do lull time vori i ■ 
months aftei pneumothorax was ajiplied the lung h <1 ^tre’di t ’ " 
three lourths of its \ohimc N'otbing^ w is known oi ihe I lU r ri ' 

2^ Balbom G M rorliiums Vrulicid I’lu 1 ' - \ i> 

Parts Boston M & 1 171 697 i \<.\ D I'd-t 171 . 2-: - 

eliscussion on abscess 01 tlic Innp inel }ir< ncliuctas)' T'" '11 '22 

619 1914 

SO kink 110 Pallc con knnsiltchiin Pncfnio bur o ti ’d d i’ ' 
BcobaclilniiRtn Biiir 7 khn el Tiilurl 2S 1"' 1914 
tl \\ acner Dis^ Frlanp 191^ 
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be/oro, and „ „as pc.bla ^ ,,ef radtr'M'™ 

nas a suspicion ot a pleuritic elFiision 

The child coiiliiiuod to fail, however, and more radical measures were con 

:;r ,0 ~s 



Fig 1 — Suppurative involvement of lower right lobe extending to level of 
sixth nb 

operation was advised and carried out the same day Under local anesthesia, 
about two inches (5 cm ) of the ninth nb was resected in the posterior axillary 
line. Repeated punctures through the nb bed were negative. Air rushed into 
the pleural cavity through these punctures, and the attempt to strike pus was 
abandoned A small safety-pm was placed against the parietal pleura at the 
site of the original puncture, to be used as a future guide, and iodoform gauze 
was then packed into the wound to favor pleural adhesions, the intention being to 
institute drainage at a later operation Witli the exception of marked cyanosis, 
the child stood the operation well and did not show unusual signs of shock or 
dyspnea A roentgenogram was taken at once that showed partial collapse of the 


U'H1TTEM0RE-BALB0M~BR0\CH0PILV0\ IR) Li:S!0\S 3 '? 

In 1916, Epifano rei^orted the case of a man acred 57 v itli 
abscess of the lower lobe of the left lung coiniminicatin'r wnh a 
bronchus He was treated for four months and rcco\ercd 

In 1916, AntonuccH* reported the case of a woinati aired 50 ^\Ith 
an abscess of the middle lobe of the right lung comimmic.iung with a 
bronchus The patient w^as treated for four months Good 
was obtained in spite of an adhesion of tiic upper lobe fhe inmnt 
was well several months after complete ree\pansion ot the lung 

Antonucci also made note of a case of pulnionari gangreiiL lollow- 
mg an acute condition resulting from a perforated appendix In this 
case artificial pneumothorax acted unfa\orabl} because the collapsL 
obtained interfered with the emptying of the abscess ca\ii\ 

Greer reported a case of a boy, aged 5 who had an acute inid 
lobar emp}'ema wdnch w'as draining through a bronchus Three injce 
tions of nitrogen were given from Ma} to Tune The pus entire l\ 
disappeared, and four months later, the lung reexpnndcd Tin child 
W'as reported in perfect health 

In 1917, Tew’ksbury reported two cases of abscess ol the lung 
in wdiich the patients w'cre treated by artificial pncuinnilieiiax in 
he reported ten cases and in 19I9, he ga\e <i final report oi loiniten 
cases, in eleven of which reco\er\ was rcjxirted one and two m O'- 
after the susiiension of treatment He coneludcd In suing tint aiti- 
ficial pneumothorax used early is the most ratioinl ind ^iuh'sHi’ 
treatment for abscess of the lung 

Klinkert reported a case of chrome abse'e'''- of the lung oi s)\ 
months’ duration, watli fe\er, loss of weight and loiil sputum 1 In 
patient w’as given thirteen injections during three muiulis Ihiet 
months after the last injection, he was reported well 

In 1918, ‘^imons and 8we7\s^‘ reported a ease (U uiite pulmnn ii \ 
abscess m a woman aged 22, due tei secondare iinasifiii nt i Giroiiit dh 

36 Fpifano G Ln casco dt fianprtin ixilnmnan cai iriu nl p'U' i 1 i 
artificialc, \nii di cbn nicd 7 23, 1916 

37 Antomicci, C L ii case di panprun pobnr.nare acuta c nn i nil i nr « 
con il pncnmotorace artificiale alia rorlaiiini Rn osji C /-t' 1‘dt. 

38 Grctr A E Interlobar rmpeciin 1 rtated he \rtiiuii] Piu i ■ ' r "■ 

I A M A 66 1019 ( \pnl 2 ) 2926 

39 Tcwksbnre W D Nciilt Piilnionan Tniud i’!i v' n i 1 

Pncuinotliorax Two Casi«. I \ M \ 68 776 (Marc2i PO pd/ 3 r, , t 

ol \onlnbcrcnlons Lnng Miscc'-^ with Pnttinuitbnrae 2\\ii'i-t •< 2-’ ' i 

ibid 70 293 (Peb 2) 1928 \c«tc Pnlnionare M'rt- Kip ri ..i G ' 
Lasts Tnated witli \rtiiicial PiKiimoilioraN Niw '>n M I HO '•-t ^ Id' 

•to Klinkert Pnemnotborax til dorstkw ilubandi lune Iij pi '■i ( I I 
cissti) YediJ Tidscbr \ Gcncisk 3 67 1618 

41 Simons and Swires \n \cuti Pulimtnan \b n " lO 6 ’ ’ 

Piieninotliorax Ain I\e\ Tulxrc 2 92 1918 
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formed to pro^c th.s, nnd lod.^cd oil 40 per cent was injected into the lower Inh. 
will tlic result shown m figure 4 A contracted little lobe with dilated bronchi' 
was outlined This lobe has remained in the same state and has not given rise to 
sjniptoms The oilier lobes completely fill the chest, as shown in figure 5 which 
was taken eight months after operation The patient has remained well ’ 


COM iMEKT 

Wh.il docs such a case leaclt? Is it siinply one of the freak cases 
of uhicli Wduttemore speaks, or does it point tlie way to better under- 
standing and tieatmcnt in certain tvell selected cases? We w'ere dealing 



Fig 3 — Pncumotliorax on the right side and partial collapse of all lobes 
one w'cek after operation 

with a pus-soaked lung wuth a good bronchial outlet, no other method 
of treatment would have been as effective As a matter of fact, other 
methods had been tried and had failed In other nonngid parts of the 
body the soft parts can fall together and help obliterate the suppurative 
focus, but this is not possible m the iigid chest The lung is kept 
expanded by the negative pressure without, and coughing alone has to 
be relied on to expel the pns We know that this is not always sufficient, 
and for this reason postural drainage has been devised and bronchoscopy 
has been employed to draw out pus that otherwise would be retained 
If by the induction of pneumothorax one can add one more factor 
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course of four months There ^\as total collapse and tin sputmu 
disappeared Examination two months later showed that tin hum was 
almost entirel} rcexixinded Ten months after teasmir irtatnant ilu 
patient was able to do full time work 

Summary This was a one-sided, rclatucK fresh pi'stpm uiunnK 
process w'lthout severe local s\mptoms 

The second case w'as that of a man, aged 43 who ha<l hteii ill i<>r 
twm and one-half }'ears He had had foul s])utuiu for niiK iiinnths 
Ten insufflations wmre guen in the course of tne months, almost oitirc 
collapse of the lung resulted Eight months later the le\cr had dis.i])- 
peared and the patient felt well 

Summary This was a relatt\el\ fresh one-sided moderatih 
severe process Almost complete collapse brought about curt withnot 
disappearance of the sputum 

The third case w'as that of a man, aged 39, who had had jmcunioni i 
of the lowmr lobe of the left lung four ^cars ])rc\iousl\ Ilu sputuin 
had gradually increased Pneumothorax was maintained for tour 
months and complete collapse of the lung resulted 

Summary This w'as a modcratch ad\anced, nne-^idtd post- 
pneumonic process, and treatment caused little improitinei.t 

The fourth case was that of a woman, aged 27. who tight \t ir^- 
preMotish , had had pleural pneumonia in the lowtr loin of tin right 
lung, with cough, sputum and at times a ri'^e in itmiicrauirt ^lu hid 
had a hemorrhage a \car and a half jircMoU'^h Congilut ]»nu- 
mothorax was obtained alter this pintc'.s had bttii nnmt iim.(l lor si\ 
months 

Summar\ This was an old onc-'^ided process v iib mofhntih 
severe clinical svmptoms ljccau‘-c oi the long duration ot tit illin -- 
and the fixed bronchial wall onh ‘tliglu impro\(nKm w i- oliuiind 
The fifth case was that of a man agtti 32 who t\ (. \t >r- h' ••.o 
pneumothorax was begun had had pmumnnn Ihrtt iiminl’' 1 ut 
hemorrhage occurred and the .amount ol ‘-putum inert im d ! i ■' i 

insufflations were gntn in the eonr-e ot thnt iinl oin li 1: i ■ ’h 

Complete pneumothorax resulted and the vpntum <ln']’]' o’ i- 
months later the patient felt well and did not ln\t 

Summare '1 he jiatient had .i relitneh irtsh t i - t > ■ 

atel\ se\ere proet'-s Complete coll iji'-e oi tin In g I'l ’ » ' 

short time of treatment re'.ulted m eomplete curt 

In a sixth case onl\ small jtirtiil ]tneum"'i ’ ' ’ 

bec.iuse ol strong and difiuse ulhe-ion' 1 ’•< nn ’’ 
and the results were lugitne 

In another ease mam uusucee-siil it’< np s t -. • < 

tiu jdeural spaee eould not 1> loiiin’ 1 he . --i 
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The two important factors necessary for the success of this method 
of treatment seem to be a free bronchial outlet and a nonadherent lung 
This means early cases Another important point is that the operation 
should be performed under local anesthesia in order to allow the 
patient to expectorate during the operation , the likelihood of pus flow- 
ing over into other bronchi is thus diminished, and there is no more 
danger than during ordinary postural drainage 

Treatment by collapse of the lung has a practical counterpart in 
mail} of the cases of abscess of the lung which perforate spontaneously 



Fig 5 — Final result eight months after operation The collapsed lower 
lobe seen close to mediastinum does not give rise to symptoms Other lobes 
completely fill the thorax 

into the pleura and form an empyema As is well known, simple 
drainage of the empyema will usually result in a cure of the under- 
lying abscess of the lung The curative mechanism in these cases con- 
sists of two factors first, the drainage of the abscess, second, the 
resulting collapse of the affected lobe or portion of a lobe It is even 
probable that actual compression of the lung may result from the 
combination of air and pus After drainage of the empyema, the 
adhesions of the lung to the wall of the chest will help further in 
the obliteration by drawing the ribs inward In this connection it may be 
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lung There was much sputum and \omuing Partial pncumotlmrax 
was obtained Treatment ^\as continued, the sputum dccrca'^cd ‘-Iichth, 
but increased when the treatment ^\as interrupted 

The tenth case was that of a noting girl in whom j-ineiinicihnrax 
was maintained for three }ears on account of brnnehieeta'-i'; ot the 
lower lobe of the right lung The patient became able to work lull 
time The foul sputum disappeared Treatment wa<; di'-contnuKd 
but after a few weeks, all the s}mptoms reappeared PncuniollionN 
was again instituted, and the patient was well 
Goldberg and Bresenthal reported three ca^es 
The first case was that of a man, aged 21 who had an ah^ec'-^ 
of the middle lobe of the right lung and who was treated tor ‘■ix and 
one-half w^eeks Three injections of 1,000 cc each were gn cn 

The third case w'as that of a woman, aged 30, who harl an ab-eL^" m 
the upper lobe of the left lung with the ca\it\ haaing a flind l(\il 
she received tw'o injections of 700 and 400 cc in three d<i_\s 

The third case w^as that of a man aged 49 who had an ab'-ci'-- 
in the upper lobe of the right lung the ca\]t\ ha\ nig a fiind 1(\<1 
seven injections were gnen All these jialicnts were reported wdl 
Martin and Caldwell reported a ca^c of a woman agid 27. \ ho 
developed an abscess of the upper lobe of the right lung inllowing tiu 
extraction of teeth She was gnen a tew tre.itmint^ uul npoiiifi 
cured Details of the treatment were not gnen 

In 1920, Landolt reported a case of a man agid 22 who ]i id ! id 
pneumonia at 5 3 ears of age Tor the la^t four m n- Ik bid bid i 
cough and had exi>ectoratcd considerable '-piitnm I'oi oiu md ■ n 
half ^ears he had lost weight and had night ‘'Wi 't'^ I’ninni' tl i i i 
therap\ was gnen, the duration is not known I'lriiil pia ’im"’l w 
resulted There was marked impro\cment lor at li i^t 1 n\ ir'>nh 

MTssler " mentioned two ci'-c^ m wIikIi iriilui I j k 1 i d 

was performed, not onl\ was there an (.xlen^ion 01 tin di > i t ’ ' 

both patients died shortK after the l.i^t m-iifil ition J )( 1 nl- > ' t ’^t • 

ment or of the roentgen-nn examination wtn not .^mi « 

eluded that the procedure wa*; wiihoni \ dm md im^’i ! i 
harmful \ detailed hntor\ of the ca-e w hilnv ' > 

death was not gnen 

47 Goldbcrp B and Bn «tnihal M 1 !’< Tri im t ‘o' 
b\ Artificial Pnmmotburax \ Bii'ort 01 Ti'ii ( ' 

160 1010 

4^5 Marlin C F and Xaldnill 1> M i n 
Fxtraclion of ilu Tnlh Cnrtd b\ \rtiiti ' I' < 

10 4M lO’O 

40 Laiididi M Brain r^ Bi i r BF" 1 J 
S() MtsvBr liarn '^ni.j'ii’- in i id n i 
73 1010 (Die 27) Bgo 
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RELATION OF BRONCHOPULMONARY SUPPURATION 

TO EMPYEMA + 

ABRAHAM O WILENSKY, MD 

jVFW' ^ORK 

I he lenii bronchopulmonary suppuration is a broad one and is pur- 
poseh emplo\ed to indicate suppuration within the bronchi and pul- 
inonar} paienchyma There are three duel varieties of this general 
lesion (1) the suppuration which follows the breaking down of an 
ou!inai \ pneumonic piocess, (2) suppnratne metastatic lesions during 
the course of a general infection, and (3) suppuration which originates 
nithin the bionchial lice (a) as a surface infection of the bronchial 
mucosa, (b) as retention suppuration due to obstruction by a foreign 
bod), a tumor or a stricture or (r) as combinations of retention and 
infection Cases of lubciculosis or actinomycosis are not included 
During the past fne years, ciglitv -eight patients with empyema were 
treated in the seivicc at Mount Smai Hospital Approxiinatelv 25 per 
cent of these cases uerc complicated by some form of bronchopulmonary 
suppuiation In practical!} all, the clinical course seemed to indicate that 
the empeema was secondary to the intrapulmonary lesion Several of 
the cases occurred during a general infection, and it seems equally pos- 
sible that the empyema and the pulmonary abscess were independent 
lesions Most of the other cases followed pneumonia Most of these 
undoubtedly belong in that large group of parapneumonic or meta- 
pneumonic empyemas which, according to the suggestion first made 
b} Rosenbach, result from the perfoiation into the pleural cavity of 
superficial foci of liquefaction in an area of pneumonic consolidation 
Duimg the World War, the surgeons in the army were able to demon- 
strate cases in which the sequence was present I have seen this condi- 
tion 111 } self a number of tunes on the operating table and also m 
postmortem specimens Cases of this kind undoubtedly form a much 
larger group than one would suppose 

In clinical practice the forms of bi onchopulmonary suppuration 
which originate within the bronchial tree are most commonly associated 
with obstruction by either a foreign body or a tumor For reasons which 
will be described presently, I have never seen an empyema complicate 
this form of bronchopulmonary suppuration Nevertheless, secondary 
changes occur in the structure of the bronchial tree, and bronchiectatic 
dilatation was found in two of the cases of this series at postmortem 
examination 


* From the Mount Sinai Hospital 
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\Mlh four injections of nilroj;en within lwil\e ^h^- wnh irirKfl 
improvement m all the symptoms ']hc jiaticm recoeen^l 

Giemlcning ' mentioned treatment In jiiieumothorriN (m «>,u pitunl 
noth abscess of the lung hut he did not state the rc'-nlt- In a <>i 
lironchiectasis this treatment was used imjinntmint hut nut inin]>ht( 
CTire, resulted 

Johnston rcixirtcd the cure of a patient with an ih-cc'-" (U tlw luwu 
lobe of the left lung following artificial pneumothorax, the w t- 

due to aspiration of a piece of hone following o})eralion on i1k anirnni 

In 1914, Cantani and \rcna ’* reported a ca‘>c ol ah'-ct^s ot tliL 
low'er lobe of the left lung in a man, aged 3^ Ht was treated ^iuk-s- 
fully for three months he de\ eloped a pleural eftusion whuh w 
aspirated and replaced In nitrogen '1 he patient was ini from p” 
inonary s}mptoms six months Liter 

Rondano ^ reported a case of a man with an ahsee'-s of the iniddL 
lobe of the right lung eommunie.iting with a bronchus 11c w n ire ited 
for three months In artifici.d pneumenhorax , complete eollip^t w i- 
maintained, and eight months later the jiitieiit w.is ui good generd la ihh 
and free from s\mptoms 

Denechati " rciKirted two eases ol jinlmon ir\ gangnm in whuh tlu 
patients were successfulh ire.ited with arlifienl pneiimothoi ix md nnii- 
gangrenous serum 1 he .mtig.mgreiious '.einm e msed nnprov( m- ' t 
of odor and diminution of sjaitum 'soon the ution ot tlu -(rum dimm 
ishcd and complete rcco\er\ took jihce onh wlun piuuntotli’ \ ^ 
jicrformed 

Dencclnu and others reiiorled two other i isi^ m wliuh tlu ] uu u 
were treated the same wa\ with excellent ii'-idt- 

=is Cdindenine L Tlu I «i \nitunl I’m iiiiimM ru o i ! 

Hemollinns ItnmehiecnMs i)i<! )u li I’lilmnnire It'. ^ ’ 

west I M & S 29 17 V>2\ 

sti lohnstoii L H NrOtieiil riuuiiu.tlor \ in In' ( ' 

Piilniomrv Misciss -ind I’ldinon ir\ lUniurrhu- 1 Mnlm . ” 

{\<.\ ) 1921 

s7 Caiitaiii and \reni li I’lunn aoravi v t '\vii9 i i 

di 'lUn afTezioni dell apjnr ito re Mur iiorin td l‘»21 p 

sS UoiidaiU) 1 (lanunin pidiun lO eu r t i i 1 j - 
Kn cm di chn ined 22 *>7 l"2l 

sU Deiuclnn 1) Ihu\ e i' di i r\’i t !• 
tnitc'- jnr It piu nm(itiio''n' iro’iii 1 < I< > 
d \netr^ 25 211 1''21 IKitiln- D ! ti< <- ’ ' 

ganereiK iiulincn on iraiti- p ir '■ i • ' ' > 

lin ip''t' 1 't di <-■ I <e 

di H in iladii t lu •'i i ' I't II t ' s, ^ i 

I’m inn Inris irtiimlt e l 
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occasions A patient would be operated on for empyema which appar- 
ently did not have any bronchopulmonary communication As the 
patient was subsequently watched, one noted that the primary pneumonia 
was being oxercome Then the presence of tlie bronchopulmonary 
coininunication would be discovered, frequently through the “gassing” 
of the patient during an irrigation of the empyema cawty with a surgical 
solution of chlorinated soda, when previous irrigations had not caused 
discomfort Undoubtedly, the complete resorption of the pulmonic 
exudate had much to do with the “opening up” of the bronchopulmonary 
fistula 

In this senes of cases of empyema, the pulmonary suppurations 
occurred in the form of soft abscesses, and they were frequently multiple 
1 his seems to ha\ e an important relation to the subsequent f ormabon of 
bronchopulmonary fistulas In this variety there is a comparatively acute 
abscess formation, with soft, nondemarcatmg walls, it is commonly 
accompanied b} few if any ph} steal signs and roentgenologic evidence, 
and IS apt to cause acute perforations between the nonadherent visceral 
and parietal pleurae The outstanding histologic fact is that these 
abscesses do not ha\e a surrounding area of indnrabon IMany of these 
cases of cmp>cma take the clinical form of a hyperacute pyopneu- 
mothorax . some form of bronchopulmonar}' fistula usually develops 

In this senes, there was onlv one case in which an abscess existed 
which resembled the hard indurated form so commonly seen after a 
\arieW of other causes as, for example, after tonsillectomy It appears 
that the character of the pathologic process in this form of abscess is not 
conducue to a comparativeh sudden infection of tlie pleura ivhich would 
produce a pleural effusion and empyema, and the large amount of 
indurated infiltration around the abscess cavity does not permit an> 
sudden rupture into the pleural space Anatomically, the lesion consists 
of a central cavity containing foul-smelling, brownish-red grumous pus 
in which a mulbtude of aerobic and, especially, anaerobic organisms 
flourish, a limiting granulation membrane of firm consistence, and a 
wide surrounding area of induration merging into pulmonary bssue in 
which fibrosis, secondary bronchiectatic dilatation and atrophy predomi- 
nate The lesion may be single or multiple, and an advanced grade of 
suppurative bronchitis is associated with it An adhesive pleuribs is 
almost the rule and is usually limited to the area of lung involved The 
process begins with obstruction of the bronchus and secondary infection 
Of necessity, from the beginning a communication is present with one 
or more fairly large sized bronchi, more or less free drainage of the 
abscess into the bronchial tree is constantly present from the incepbon of 
the pathologic process 

This form of pulmonary suppuration practically never perforates into 
the pleural cavity The pathologic process rarely enlarges progressively 
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puraln e process in the midst of the lung tissue In the cases of empyema 
and abscess of the lung, the communication is frequently multiple, it is 
usually direct and evtends almost always into one or more fair-sized 
bronchi of the second or thud older, the usually profuse and foul 
sputum, piesent before operation, resembles in all particulars the pus of 
the abscess and of the emjiyema, but it immediately disappears following 
the adequate diainagc of the empyema and of the pulmonary focus and 
reai>\x;nis diiectlj aftei interference with the drainage Healing is 
tedious and piolonged, and often the bronchial fistula is an almost insur- 
mountable obstacle to the closure of the sinus of the wall of the chest 
until, and perhaps e\cn after, a radical operation is performed In the 
cases of metajiiieumonic emjiyema, a communication with the larger 
bionchi IS not demonstiablc d he demonstiable fistulas are short and 
narrow aiul communicate with the jnilmonary parenchyma and with the 
smallest or tcimmal bionchi '1 lie amount of infiltration around the 
sinus tiact is at a mmimtim, and the tissues are soft and pliable and have 
a tendenc} to fall together , facilities for healing arc most favorable in 
these cases As a lulc, these communications heal spontaneously and 
close quickh , and the) rarch cause an\ extraordinary prolongation of the 
cicati i/ation of the wound Chaiactcristically, the amount and physical 
appe.irances of the sputum .irc independent of the contents of the 
cmp}cma ca\it\ , it docs not resemble the discharges from the w'ound, 
and depends for its jiroduction on an associated bronchitis or on the 
liquefaction of the jmcunioiiic exudate wdiich antedated the empyema 
In the cases of inctapncumonic cmp}ema m this senes, a marked 
impro\cment has been demonstrated in the results of treatment as 
comjiarcd wuth the results I published in 1915 The mortality rate in 
general hospitals, including all kinds of cases, has fallen from 28 per cent 
to approximately 10 per cent In this senes of eighty-eight cases of 
empyema, the w'ounds of all but three of the patients who recovered 
healed completely after the primary operation and remained healed 
With few exceptions the postoperative convalescence w^as uneventful 
The great care wdiich was taken m dressing the operative wmunds and 
in the general treatment of the patient ivas thought to be responsible for 
the good results All of the three patients m wdiom secondary operations 
were necessary recovered, and the wounds eventually healed 

Experiences at the Mount Sinai Hospital have led us to the belief 
that m cases of empyema associated with some form of broncho- 
pulmonary suppuration healing eventually takes place in a large pro- 
portion of the patients who do not succumb to the effects of the primary 
illness or to some complication Naturally, the mortalit}^ of these two 
factors IS large Healing will occur even when a bronchopulmonary 
fistula is present, if there are no other factors to interfere with the 
healing Failure to heal depends on two all powerful causes (1) the 
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Tillman"’ reported a number of ca^-cs 1 In. ni't > n- ihi. , 
}Oung man \\ith a unilateral inoderatch ‘.e\ert broiubiu: t'-i' vl «> i- 
treated for more than si\ }ears A\itli artiticnl jnu nni">h'.i.j\ 11 
slighth purulent secretion nc\cr dicappearcd nitinh Ib.u ilorh ;1" 
process was completeh healed nas <;hn\Mi h\ tin qimk run < r\ ir. r 
the rather se\ere infection at the time the treatimm ^\^v Imiu' 1 

The treatment did not ha\c ain detrimental effects on the hcari tv] o’ ■ 
not prohibit the later reexpansion of the lung It must he iiKimni, 
that the fact that the patient recognized his own conditnin m uU p >"-ihH 
the long protracted treatment 

The second case was that of a man, aged 2-4 who h nl ]>uuin' ,ii ' 
on the right side during the mfluen/a epidemic in 191K Ih v .i- il’ 
for fi^c months, sceeral of which were spent in lied Jluu hid I' 
sputum and slight d}spnca since Sc)nemher. 1921 M.nkifl lumurrli 
occurred m Fehruar\, 1922 after fixer and iiureasul mii'li In 
March, 1922, there was no definite dnlness P,\ \jig 4 ]022 t! i 
patient had had nine msulTlations, and treatnum was still hung gn< i 
A quick, good, hut not comiiletc collapse of ilu lung w is .Timim’ 
The sjniUim ceased, after eight months the condition m' t!u jiitnnt w ^ 
good lie was able to attend to work 

Summarx '1 his xxas a one-sidul .matomu illx modi i nth '■<\iu 
suhjeclixclx light, case dcs|)ite a dm ition of n k ist thru \t o i hi 
lung collapsed easilx, hut not compktxlx . llu spmuni doip^-' nd .n 
tlte ])aticnt xxas reported xxell 

The third ease xxas that of a man aged 20 who lud 1 id ji'ii nm ’ 
at H \ ears of age 1 (e had been m bed loin wnk- In I'O"- hi \ 
toiated a teasjioonful of blood xxhik coughing 1 or ' ' ' t ■ 

four xvinters, he hid had long jicnods o] muglinv h ' i ' ) i t ' 
little sputum In Xiiril 1922. tin «.onduion rniiind i< ’ i 
high fexer and eoiisidcrahk piinikm sptjujin in'' m 1 ' ' 

\ugust 1922 a marked hemorrh igc on urri d lollo ' . i’ d i 
hemorrhages kiter In Mu l''2x tlu gi.niri! iom!’ . i ■ ' 

xxas good \n ittcmpt to a]i]il\ ]t’utim tlim s 
rexcakd a defimtclx tlmkciicd )>kiu i 1 lu ’■i \. ’r. 

oxer the tipiKr lobe hut a (kliniu g i- v i, oii . , . i . 

'sninmarx 1 his was ni old <k nhli n d n ' 

I’luumothorix x\ is jinxcntcd hx siMiiigho,' (, 
jirunounccd loin 

1 he fourth c isi x\ is th ii oi ixm li ..i ’ I'^ ’ ■ 

m March 1^17 In \iigu-t P'l^ h ’ ' ’ ’ 

sLxeial sjnall hcmorrhigi' Ih i ’ t 

7' T itlnnn li 1 i I t h 1 ' 

t'r> t c'ml 1 t'U \i'i 1 ii’ '“i ' \ 5** 
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Both of these factors seem of equal importance, and the interaction 
of the two aie sometimes sufficient to produce a vicious circle The 
contiol of the infection is the first object, for this purpose, time is a 
great aid Some of the fistulas which at first look impossible will 
eventually close when the infection is spontaneously controlled The 
stuliborn cases aie due to forms of suppurative bronchitis m which an 
interstitial foim of inflammation has occuried together with destruction 
of the superficial mucosa and with secondary bronchiectasis In a few 
of the cases, injections of bismuth have seemed to me to be of some aid 
In the most stubborn cases, it becomes necessary to destroy that part of 
the lung m which the sinus tract e\ists and m which the bronchi are the 
seat of this suppurative inflammation The best way to do this is to 
destroy these areas progressively with the cautery at repeated sittings 
Unless this infection can be conti oiled, practically nothing can be done 
toward securing a closure of the empvcma cavity 

On a previous occasion, I discussed the various forms of empyema 
cavit) which can exist with a bronchopulmonary fistula It was pointed 
out at that time that unless the empyema cavity can be obliterated, the 
lung remains tied down and no expansion of its substance takes place, 
without this expansion a fistula of any size will not close When the 
bronchoiiulmonar) fistula is present with any except the smallest of 
emj))'ema cavities, determined eftorts must be made to secure the neces- 
sary obliteration, otherwise closure of the fistula and healing of the 
empyema will not occur Time and meticulous surgical care of the 
wound produce astounding results In the cases of large fistulas and 
large empyema cavities, it is necessaij’’ to liberate the lung mechanically 
(1) b} freeing it at the periphery of the empyema cavity, (2) by cross 
hatching the granulation membrane covering the lung or (3) by both of 
these methods If the lung can be brought up to the wall of the chest 
by these means, much is accomplished, if not, it becomes necessary to 
collapse the wall m order to approximate it to the lung and so secure 
obliteration of the cavitj^ I have found that the necessity for these 
radical measures has decreased pi ogressively 

The final healing of any resultant fistula depends on the possibility of 
securing a comparatively uninfected condition of the sinus tract and the 
communicating portion of the pulmonary parenchyma with its contained 
bronchi Unless this can be secured, the sinus tract will remain open 
indefinitely The greatest obstacle to this is any bronchiectatic condition 
Luckily, given sufficient time— and this seems to be an all important 
factor with these conditions of the chest— the sinus will gradually close 
There have been two experiences in this series in which these difficuh 
ties were encountered 
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Thcic were twelve cases in this series in which the bronchopulmonary 
suppuration had piogressed so far in the healing stage as to leave only 
a fistulous tract Ten of these patients recovered The conditions in 
these cases were as follows empyema originating from a pneumonic 
process, foin cases, recurient empyemas with fistula, two cases, infec- 
tion of the upper respiratory tract including otitis media (grippe infec- 
tion), two cases, and general infection (series), two cases Two of the 
l^atients died one as a result of a spreading retropharyngeal abscess to 
which the emp}ema was probably secondary^, the other, from mediastinitis 
and pericarditis 


II ami \t<)ki.~i( ujto \ f—nuo \ c uopvl uo v ir) lesions m 

vpiiliiiii Ilu were- Jiilil)((l I kmIiiiciU I)} pneumothorax was 

piNtn i<'r cliNtMi wiiKs, ^ 9()0 cc nf I)(.ini^ injected During treat- 
iiKui .1 ‘•Iiiiht «llU'-i'>n d(\iliipcd Ilu* patient rceoeeied 

Ilu fouill) ta'-t was that ctf a patient who had .in abscess in the 
njijKi loin of ilu light lung hdlou mg t(HI‘.Illectom^ A large amount 
oi loul ‘•pmum w.!-. (xpuioiiud lilt piticnt h.ul chills and fever 
iiul loq wdght Tin umothor IN f.iiltil on aeeount of an adherent 
pli in i Ilu paiuni did not mijinut 

Ilu hftli » i*-! w 1 - tint of .1 pitunt who had .i chrome abscess of 
liu 1(11 limn I'hmiii to tiu In iil o| elenn veus* dur.itmn following 
jirtunionn \ lug( imount ol loul s|)ntum was cNjiectorated J he 

Imni n W(it tluhlnd lluit wtic fut|uent .iiule CN.icerhations \rti- 
lunl j'lunmoilioi in w n t unnl tlu pitunt men mg- a total of i 400 
(t ol g f- vnh mu lad im]iiov< lilt nl lit is ‘.nil nndir treatment 
In }‘Jjr luoluil- l< pollttl tllKl t Ists ol .leiite jiulinonar} abscess 

m whuh ilu latunts wtu siittf'Sinlh Irt itid In ])neumothora\ com- 
mimu iimg w iih i hroiu Iiin 

Ilu imi ta^t w IS tint m i m.in aged 44 who had an abscess of 
ilu upiHi loin ol tlu light lung ol SIN weeks’ duration due to the 
i'jiu ituni ol lootl during i \omiting spell 1 he sjiutum was purulent, 
u\er md mu'ht swi its dtvtloptd I he jiaticnt was treated eNpcctantly 
lor iwo wttks, hut .IS III w.is htgnmmg to laisc more foul sputum, 
piu uniolIioi.iN w is mdiued iiul kept u]) for fne weeks Complete 
It t ((\ 1 1 \ w IS ict omplislu d 

1 he sttoud e 1 st w is ili.it of .1 man, aged 37, who following an acute 
uspiritore iiiftttion ha<l .in .ihstess of eight weeks duration in the 
uiijHi loin Ol tin lelt lung tommuim.iling with a bronchus The 
sjmtum stpinted into three I.aecrs '1 here w'cre no elastic fibers 
Inlnult bitilli wen not found I'Npeet.int treatment w'as guen for 
two weeks, then pneumotlioi .in w.is induced and maintained for nine 
months I he jiiticiit reeenered 

1 he third ease was that of .i m.iii, .aged 47, wdio, followang acute 
res])ir.itor\ infeelion had .in ahstess of the iijipcr lobe of the right lung 
eomniuiiK.itmg with .i bronchus of four weeks’ duration He raised 
.1 eiipfiil of foul purulent, eoflee-colorcd sputum wdiich separated into 
three layeis .md contained b.icteria of dilTerent kinds Tuberculosis 
did not oeenr PneuniothoraN w’.as induced and maintained for four 
months He m.idc a complete recoier} 

Pettmgill reported the followang case A man aged 38, wdiile 
working in the mill m Haeerhill in February, 1919, developed a severe 

85 Jacohciis, H C Some Gases of Acute Piilmonarj' Abscess Treated by 
PiieiimolboraN, Acta rned Scandinav 65 697, 1927 

86 Personal coimniinicalion to Dr Gerardo M Balboni by Dr 01m S 
Pettingill of Esscn Countj' Sanatorium, khddletown. Mass 
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tion incidental to tlic pncumotlioi ax whicli results Death occurs not 
from the disease per se, but from untimel> and careless intei ference by 
the medical or singical attendant 

The febrile state of the patient, the elevation of temperature, rapidit}' 
of the pulse and respiratoiy rate, the degree of dyspnea and the toxic 
condition of the jiaticnt generally indicate treatment by aspiration first, 
and b\ some type of diainage subsequently 

It IS difficult to lay down hard and fast rules for the treatment in so 
\ariablc a tjpc of disease as acute empicma The routine procedure 
cinjilored by me for the jjast ten years has been as follows, the operator 
being guided b\ the patient’s condition 

1 Aspiration is performed in tlic carl}' stage of tlic disease If the fluid 
IS thick', air replacement nia\ be cmploicd to hasten the flow of the fluid 
through the needle 

2 When the patient is not improving, closed drainage is established by the 
catheter and cannula nictliod, inserted through a dependent interspace and led 
ofT to a Winchester half full of water, which is suspended under the bed 

If the fluid IS thick, a second catheter may be inserted in the highest space 
adjacent to the cavitj, and the cavitv will be irrigated through the upper 
catheter while it empties through the lower one 

As the tract about the catheter enlarges, a larger tube is inserted, and if 
the temperature is maintamed and the ca\il\ is not reducing appreciably, two 
or three small Carrel tubes are inserted through the opening and earned on 
pliable lead sounds to the upper portions of the cavitj and irrigation with 
surgical solution of chlorinated soda is (Dakin's solution) begun 

Forced blowing exercises c\cry hour bj the use of large Wolfe bottles are 
encouraged 

3 If the patient is still not doing as w’cll as is expected the tract of the 
catheter opening is excised, the incision is extended either way and the thorax 
IS widely opened in the interspace The cavity is explored wnth a lighted 
retractor (Adson’s brain retractor), adhesions severed, fibrinous deposits 
cleared out manually and all encysted or nondependent cavities rendered depen- 
dent Carrel tubes on lead earners arc inserted and irrigation with a surgical 
solution of chlorinated soda is carried out, every tw'o and a half hours 

4 Should there be any difficulty in gaining and maintaining casv access to 
the cavity through an interspace, w'e do not hesitate to resect a rib, widely, 
being careful to have our opening at the lowest portion of the cavity Occa- 
sionally, after first opening the chest in the interspace and finding that the 
incision IS not dependent, it is necessary to insert the hand and make an 
opening in a lower space directly on the fingers inserted through the chest 
In such an instance, the upper incision is usually closed completely, and the 
lower opening is maintamed 

During the acute stage, patients are placed on forced feeding with highly 
nourishing foods Alkalis and dextrose are given by mouth, and small trans- 
fusions of blood of from 300 to 500 cc are given and repeated as often as 
necessary if the patient does not rapidly overcome the toxemia 

Local anesthesia or modified paravertebral anesthesia, if necessary, asso- 
ciated with gas and oxygen analgesia, or better, ethvlene analgesia is employed 
for all operative measures during the acute stage of the disease 
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< >1 lilt. \ irKM'- nutlio'i'' f)i trc itnitm 'i<l\ocTttfl in ca^'Cs ol acute 
iiiinii li' .tiiliii!'- inir i]»iilni'»inr\ '■ii{>])ur.iti<in liic iiKliiction ol artificial 
j) a t ni'i’l’f.T- i\ In'- rtnnc.fl ^c ml nttcntnm Mam writers do not men- 
iii'ii n -mf] ((‘her" \ ir\ irfuii tnKjinlified retoinineiidation to condcni- 
I. ition (ii tiu nu ili'ifl 

I\iirtur' if'r imliiKc einplnlu ilh conflennis I orlaniiii s method 
ft: itiilim) jtiu uimilhfir IN in the trentinent of abscess of the lun" b\ 
^ n til” lb it In btlitct'. iIk mefnis cure n laeored In cotig’Jung- and 

e NjH I tor itinj iiifi tint jiiieiim<ilhor i\ precents thn and fa\ors the 
•-t utn itutn OI pm \s n re-iiIt there is "rent danger of pus flowing 
fi\tr into other hnnithi le iding to the lormation of iresh foci of 
brontliopneuinoin i and nniltiiilc ibsee-'-t'- 

In Rambert and Miller,’' in an analysis of si\t\ cases of 

ib-t(^- ol the lung '■tiled th.it their e\pcrience with the method of 
irtituiil jiiKtimotlKir.i' li.id been limned as tlie% liad used it on only 
'-e\cn jntKiit^ none oi whom improved and two of whom died In a 
more ren nt iinh''!'- of \(Y) ca'^C'- b\ the same authors the following 
ojnnnin'- ire CNjiresf-ed 

\\ < Inci. emploctfl tim inctliful in some ci'cs hut tcntativeh, in order to 
Iiiw Tc.iiil t'/icritncc as a In'is ni jiidpincnt rather than with great confidence 
in It a' i ratKiiial proccflure Tlie reason lor fins somculiat cNperimental method 
of aiijiro icli IS fotiiui in our conception or the radicalU different objects to be 
lit iiiiefi in ptilmoiiarc tulierctilosis as opposed to abscess oi the lung In tuber- 
culosis rest attd imtnoliiliration oi the lung appears to us to be the prime con- 
sider ition and for tfiis oiten partial pnetimothoraa without anc actual 
compression of the lung is adequate 

In abscess drainage is the desired object, and b\ artificial pneumothorav this 
can oiile lie facilitated In pressure properh applied upon the right point and in 
tile riglit direction M c do not teel that this can be accurateh gauged in 
artificial pneumothoraa Moreover it sometimes happens that the air introduced 
V orks around into the pleural space near the mediastinum and mav actuallv cut 

1 Kiittncr in Hier Braun and Kiimmcl Chirurgische Operationslehrer, 
Leipzig, f Barth 1923 

2 Lambert and Miller \bscess of Lung Arch Surg 8 446 (Jan ) 1924 
Lambert New "V ork State J Med 27 47 1927 
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closutc l)y muscle or skin flap, limited resection of the wall oi some allied 
simple method is prefen ed because of the saving m time to the patient 
In ])aticnts with larger cavities, there is a diminution in the air-bearing 
capacit} of the lungs, and every effort should be made to reexpand the 
collapsed lung, with a ^ lew to restoring the normal vital capacity 

While the apt surgical dictum “ubi pus, evacua” does not ahva>s 
ajiply to patients with acute em])yema, it does apply to those in the 
chronic stage of tlic disease Before any extensive operative inten'en- 
tion IS undertaken, the cavity should be thoroughly irrigated with sur- 
gical solution of chlorinated soda until the lung no longer expands and 
the discharge is as nearly sterile as possible Then decortication is 
planned, if necessary, associated with a partial resection of the bony wall 
of tlie cliest and thickened parietal pleurae covering the cavit}’ Lloyd,” 
I believe, was the first to undertake dccoi tication in this countr}^ 
Fowler ”” described his method of decortication in 1893 Decortication 
of the visceral pleura properly performed, when followed by complete 
expansion of the lung, is one of the most satisfactor} operations in 
modern surgery Unfortunalclv, m inexperienced hands, or in the hands 
of the surgeon who only occasionally undertakes such a procedure, the 
operation is difficult, it is fraught with dangerous possibilities and 
sequelae recogiiwed only by those who ha\e carried out the operation 
many times and who ha\e had the intimate after-care of such patients 
In addition, it has been our experience that one cannot foretell how 
completely the lung will expand following decortication The duration 
of chronic empyema seems to bear little relation to the ability of the lung 
to expand \Vc belie\e that the degiec of expansion depends on the 
nature of the inflammatory process that originally existed in the lung 
tissue adjacent to the cavity For some years, we have as a policy 
excised a small nodule of the lung when expansion at operation has 
been limited, and in every instance we have found that Aarious degrees 
of fibrosis exist which prevent expansion of the lung tissue itself Care 
must be taken when this section is made The cautery is applied to the 
surface to sterilize it as in autopsy work — the small section is excised 
with a knife and oversewed, and a small pedicle of fascia is tied over the 
area of suture Fowler’s patient, a woman, aged 35, had had the cavity 
for ten years Expansion was complete in this case We have obtained 
complete expansion m a patient whose cavity had existed sixteen years, 
and two-thirds expansion in a cavity of twenty-one years’ standing, but 
we have repeatedly had less than 50 per cent of expansion in cavities that 
have been present less than one year I am personally convinced that 
the tissue of the lung undergoes a repair process as time goes on, with 


9 Lloyd Personal communication 
10 Fowler, G R M Rec, Dec 30, 1893, p 838 




304 


ARCHIVES OF SURGERY 

tions within the thorax, and to allow the wall to collapse partially at least 
to meet the expanding king 

Such piocediires as the modified operations of Estlander and Schede 
are still necessaiy Ihe operation of Wilms, i e , resection of a one-half 
inch segment of several ribs at their angles posteriorly, and at the costo- 
chondral juncture anteriorly, while not commonly employed, is of value 
in those patients m whom one lung is practically totally collapsed In all 
osteoplastic operations, the piocedurc must be planned so as to allow 
sufficient shrinkage of what might be described as the roof of the cavity, 
so that e\ei3 portion of it comes in direct contact with visceral surface 
of the underlying and expanding lung Care should be taken to remove 
one rib too many rather than one too few For that purpose, we remove 
the rib abo\ e and below the cavity throughout the length or width of it, 
according to the jXDsition In most instances we excise the thickened 
parietal pleura intact with the ribs, so that finally muscle tissue comes in 
contact with Msccral pleuia In remo\mg the roof of the cavity, the 
skin and muscle flap is turned back intact down to the ribs, the ribs 
thcmschcs are not stripped of their periosteum, except to allow sufficient 
space to se\er them with the bone forceps, and the upper and lower 
incisions through the roof pass through the intercostal muscles rather 
than through the stripped periosteum of the ribs Parietal decortication 
Itself cannot be too strongl) condemned because of grave primary and 
secondary hemorrhage from intercostal vessels 

Ol>erations designed by Korte, Hellstrom and others of the European 
school to remove portions of the scapula should not be encouraged 
There are a small percentage of patients, howe\ er, in whom some of the 
lower half of the scapula must be removed This should be done sub- 
periosteally, and there must be no interference with tlie muscles and 
nerves Pediculated muscle and skin flap operations are extremely 
valuable and must be adapted in some form to most cases The divided 
U-shaped flap as suggested by Robinson is most valuable in peculiarly 
shaped and placed cavities In a small percentage of cavities placed high 
anteriorly and directly in the upper portion of the axilla, we have been 
obliged to unroof the cavity entirely and to expose it completely , in all 
but one patient we have managed to cover the exposed pleura with skin 
at once or gradually, either by encouraging the skin edges to granulate in 
by the use of balsam of Peru or Ochsner’s method of using adhesive tape 
or by skin graft 

We have had little success with the use of bismuth paste, and we 
rarely employ it I have so much respect for the work of Emile Beck ^ 
that I would not condemn its use, but credit our failure to cure even 
small cavities with it to improper or injudicious use of it 

IS Beck, E M Toxic Effects From Bismuth Subnitrate, JAMA 
52 14 (Jan’ 2) 1909 
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presented bj Dr Santee” at a meeting of the New York Surgical Society in which 
undoubted massive collapse of the lungs without bronchial obstruction was 
found at aiitopst 

Eggers speaks of his case as illustrating the selective action of pneumo- 
thorax The actual mechanics of the so-called selective action of pneumothorax 
IS splcndidlj and convincinglj illustrated in an article by Bendove" Anybody 
who can stud} Ins pictures and not be absolutely convinced concerning the 
\\ aj that mechanism acts must be hard to convince 

Dr Eggers said that there is less circulation in a collapsed lung than in an 
expanded lung I believe that is not the result obtained by the physiologists 
In a collapsed lung, such as results when there is air in the chest but the 
lung IS not compressed, when there is no positive pressure of the pneumatic 
t} pe but the pressure is normal, it has been stated (Yates ”) that there is an 
increase instead of a decrease in the circulation in tlie vessels in the lung 
I think Dr \atcs has made use of this principle as a part of his ingenious 
method in the treatment of patients with tuberculosis by crushing the phrenic 
nerve to produce temporarj parahsis 

Dr Pickhardt’s paper greatlj interested me and it show’ed how' observations 
made at roentgen-raj examination and clinical signs are not ahvays similar 
He demonstrated a normal chest in wdiich first-class diagnosticians had 
stated that pneumonia was present I will not tr} to make an explanation I 
onl} saj that it is iicccssar 3 to ha\c the clinical picture of the case and then 
to match up the conditions shown bj the roentgen-ray examination the best 
wa> possible One ma> not be able to read tbc roentgenograms correctly, 
but the appearances cannot be contradicted 

The case of Anna Rosta was one that I shall not forget The picture looked 
like a massne collapse, in fact I bclic\e that the condition w'as a massive 
collapse The heart had been pulled entirclv into the affected side 

The traumatism probabb' had something to do with the abscess I think 
Dr Pickhardt has done a good thing in showing us what I hare always 
believed, that so-called unresolecd pneumonia is more apt to require surgical 
treatment than medical 

Dr Hugh Auciiin gloss. New York Dr Pickhardt brought out what has 
become more and more evident to all of us, namel}', that unresohed pneumonia 
IS a rant}", and that most cases in which that diagnosis is made are sooner or 
later shown to be cases of a different condition 

As regards the paths of extension of infection to the lungs and pleura, it 
IS extremely interesting to hear of the enormous number of tonsillectomies 
that have been performed without the formation of an abscess of the lung 
It seems unw'ise to confine the path of extension by any one route It 
seems to me to be unwnse to assume that aspiration is always responsible for 
extension or that emboli are always responsible Another route, w'hich seems 
perhaps to be most important, namely, that route along which the lymphatic 
stream flows, really is the architectural scaffolding of the lungs, and of course, 
the blood and lymph vessels are in this same scaffolding The extension of 

16 Santee Ann Surg 85 608 (April) 1927 

17 Bendove The Mechanism of Localization of Gas in the Pleural Cavity 
and Its Clinical Application in Pneumothorax Therapy, Arch Surg 13 369 
(Sept) 1926 

18 Cloetta, quoted by Yates Surgery in Pulmonary Tuberculosis, Aren 
Surg 14 372 (Jan ) 1927 
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Hinbohsm ,s the cause of abscess of the lung ,n many cases, but the majority 
of cases of abscess of the lung are due to aspiration At least I and many 
others bchcNc that this is true ^ 


It ^\as instructnc to hear Dr Crowe speak of the experiments that had 
produced abscess of the lung in dogs by aspiration after the pus had been 
heated I understood him to sa\ lliat microbes act differently when suspended 
in a cool niiid 


It was, furthermore, cxtremel} illuminating to hear Dr Crowe say that they 
succeeded in introducing cotton containing microbes from pyorrhea cavities into 
the frontal sinus of the dog and were thus able to produce abscess of the 
lung in the inajontx of cases by gradual aspiration of the secretion from 
the infected sinus 


Regarding diagnosis, our country is advancing ahead of the majority of 
other countries in that bronchoscopy is used early m these cases 

In our well conducted hospitals there is prompt cooperation between the 
%arious departments The diagnosis is not simply left to the internist and 
tile surgeon, e\cr\ where the roentgenologist and bronchoscopist are called m 
at once We work hand in hand — physician, surgeon, bacteriologist and 
roentgenologist, and then we promptly call on our experienced bronchoscopist 
And so it has come about that we follow a certain course.- of events in 
making the diagnosis in establishing the indication for treatment and in 
starting treatment As Dr Kcrnaii said this morning, let the bronchoscopist 
take the case in hand first, if it is not a case for prompt surgical intervention 
Personal obser\ation has impressed a few points deeply on my mind It 
was hard for surgeons at first to transfer these cases to the bronchoscopist, 
but the results that I saw were so phenomenal that I considered it the duty, 
not onh of myself but of e\ery general or thoracic surgeon called on to perform 
these operations, to refer the patients first to a trained bronchoscopist 

Dr Kcrnan reported a case of the late Dr Lynab who w-as consulting bron- 
choscopist at our hospital for a number of ymars The w'oman, one of my 
patients, had foul expectoration W'hich developed following aspiration after 
tonsillectomy She had high fever, but fortunatclv came in a few days after 
the condition developed Dr Lynah made one ol his splendid inspections and 
performed aspiration All the threatening symptoms quickly disappeared, not 
only the rise of temperature and the general malaise, but the expectoration 
It was hard to believe that a single seance of bronchoscopy and aspiration could 
accomplish such a result The patient left, and it was bard to trace her again 
We ascertained that she was well after three or four y^ears 

Then, in preparing a paper on suppuration of the lung and collecting and 
following-up cases of patients whom we had treated, we were astonished to 
find that not only patients with an acute condition were cured bv bronchoscopy, 
but also that those with subacute and even chronic cases were much improved, 
some were cured 

That peroral endoscopy cannot cure them all is understood but, to my mind, 
It IS the duty of every surgeon to call on the experienced bronchoscopist first 
and let him show what he can do, not only by aspiration, but by conscientious 
and faithful endobronchial treatment If he fails, the case will become one 
for surgical measures 

We know that spontaneous healing without surgical intervention occurs m 
about one third of the acute cases due to aspiration, of course, I shall consider 
these principally because I believe that aspiration is the most frequent etiologic 
factor We should make it clear to ourselves that it is impossible to find out 
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pointed out that such perforations usually occur only m the early stages 
of an abscess near the surface with thin walls, and not in chronic 
abscesses with thick, rigid walls and a surrounding area of fibrosis 
It also seems apparent that in only comparatively recent cases of abscess 
IS artificial pneumothorax suitable for treatment, i e , in cases in which 
tlie lung is compressible and in which there is a good outlet to the 
main bronchus 

Tliese various considerations make us feel that there is a rational 
basis for treatment by artificial pneumothorax in cases of acute sup- 
purative intra]iulmonar\ lesions, and that in properly selected cases it 
niai prove to be of great value 
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Dr C\ri Hfdrlom, Chicago Nontubcrculous pulmonari suppuration 
coniprclicnsnc subject to co\cr in a short sjmposium, and obuoush onh 
itu points can be touched on in a few minutes’ discussion 

J lie papers presented bring out facts which seem to me to be of fundamental 
nnportance to oiir understanding of the subject The question of the etiology 
of abscess of the lung interests me, not so much as an academic discussion, as 
because ot its practical importance Precautions against aspiration of infected 
material, particularh during operations on tlic nose and throat, could be largeh 
abandoned if we were to accept without further question the results of experi- 
ments on animals purporting to show that pulmonarj abscess following such 
operations is, as a rule, a blood-borne infection 

The experiments on animais cited in support of tins new seem to me do 
not warrant such in assumption We know tliat if gross infected material is 
introduced into the general ecnous circulation, it will be sifted out in the 
lung, and tliat abscess of tlie lung should follow docs not seem surprising 
But this does not pro\c that this is the mechanism means of which infec- 
tion reaches the lung in man following tonsillectomj, for example nor does it 
exclude the possibilit\ of infection b\ inhalation Furthermore, the failure to 
obtain abscess of the lung in the dog in a hundred animals or less loses 
significance when it is considered that the incidence of abscess in man is onb 
one in scieral thousand 


It has also been showm that pulnioiiare abscess niaj be produced in dogs 
and other animals bj infection In inhalation Other considerations also point 
to infection In inhalation as plaeing the most important role in postoperatne 
pulmonar\ abscess Among such mai be mentioned the case with which animals 
inspire foreign material into a bronchus during anesthesia, the demonstration 
01 blood in the trachea in a large proportion of patients following tonsinectom\, 
the rclatncK large proportionate incidence of postoperatne abscess following 
deep general anestbcsia, particularh if the patient is operated on in the sitting 
position, and the finding of teeth or fragments of them following extraction 
under general anesthesia in abscesses producing similar clinical manifestations 
Sucii abscesses that I hare opened ha^c been situated in the periphery of the 
lung Furthermore, precautions against aspiration of infected material, local 
anesthesia or light general anesthesia, with the head lower than the bod>, 
suction, careful hemostasis, etc , have reduced the incidence of post-tonsillectomy 
abscess to almost nil in many clinics with a record of thousands of cases each 

Dr Crowe’s experimental production of pulmonary abscess in dogs foHow’- 
ing infection of the frontal sinus seems to me to be of fundamental importance. 
The resulting discharge of pus into the nasal passages would seem to furnish 
conditions favorable for inhalation, but not for blood-borne infection in the 
lung 

The treatment for pulmonary' suppuration, as Dr Lilienthal has properly 
emphasized, must be individualized The term includes essentially abscess, 
bronchiectasis and their combinations Pulmonary' abscess mav be single, 
multilocular or multiple, central or peripheral, acute or chronic, and treatment 
to be rational must necessarily take into account the varying pathologic pro- 
cesses and location The various methods of treatment — postural drainage, 
bronchoscopic dilatation and lavage, pneumothorax collapse and thoracotomi 
drainage — find their indications according to the nature and location of tlie 

abscess , 

A centrally located abscess — near the hilum — is the type most suited tor 
conservative methods postural drainage, lavage, pneumothorax collapse buen 
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Bronchicctatic dilatation, with the exception of certain congenital and 
generalized forms, is constantly met with in suppurative foci within the 
parenclnma of tlie lung This seems to be related to a destruction of 
the elastic fibers which normally form such an intimate and important 
structural item of the bronchial wall In sections of lung tissue in which 
su]>puratne jirocesses are taking place, this destruction forms a 
prominent part of the histologic picture 

Suppuratue metastatic empyema usually indicates an embolic lesion 
cither in a small ^essel of the pleura or in superficial parts of the lung 
In eithei case, a focus of suppuration forms which ruptures into the 
])lcura In cases of general infection, foci of infection of this variety 
are frecjucnlh found in the midst of the parenchyma of the lung as 
so-called ‘furuncles”, onl}' those result in empyema which are 
sufficientic near the cisceral pleura so that it is mechanically easier for 
the pus to rujiture into the pleura than into the bronchial tree 

In ajiproMinately 71 per cent of the cases of bronchopulmonary 
suppuration and empyema in this series of cases of empyema, some 
form of hronchopulmonar}' fistula existed which communicated with the 
operatic e nound in the wall of the chest by way of the empyema cavity 
It IS likel} that more of these existed, but in the other cases the fistula 
was undemonstrable A distinction should be made between those 
fistulas w Inch reach into any but the smallest of the bronchi and those 
which reach into the pulmonar)' parench}Tna The first of these are 
easiK recognized, are fairly large, are sometimes multiple, are associated 
frequently wnth large emp}ema cavities and with collapsed lungs, are 
difficult to heal, commonly are subject to secondary operations and fre- 
quently persist in spite of all that one can do The second are difficult 
to recognize, except b}" the test with a surgical solution of chlonnated 
soda (Dakin’s solution) They are associated wnth smaller empyema 
cacities, usuall}^ do not materially delay the healing of the cavity and 
practically never are a sufficient cause for secondarj' operations , in almost 
all of the cases, the empyema cavity heals 

In metapneumonic empyema, the disturbance created by the produc- 
tion of the emp 3 fema is commonly at a minimum The nature of the 
process lends every assistance to this condition Commonly there is a 
preexisting pleurisy over the involved area, and adhesions usually occur 
The progression of the lesion is comparatively slow , the rupture of the 
superficial abscess takes place concomitantly wuth its efficient localization 
by adhesions, and the static conditions within the thorax are not dis- 
turbed The communication wuth the interior of the pulmonar}^ paren- 
chyma is comparatively small and is further rendered futile, often only 
temporarily, however — by the pneumonic exudate surrounding and 
plugging It, thus effectually blocking any immediate free communication 
wuth a bronchus I have appreciated the latter fact forciblj" on many 
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porltd bj the cellular and nonccllular elements debvered in the blood Adeouate 
repair leads to nndclayed healing \vhich in structures of the lung can be well 
nigh scarlcss Inadctinatc repair protracts convalescence, increases cicatrization 
and inflicts pennancnl disabilities of a pcciiliarl}' burdensome type, because 
thc\ impair cardiac as well as pulmonary functions 

Broncliopulmonarj structures possess extraordinary native powers of resis- 
tance, defense and repair uhich differ little between individuals Susceptibility 
to infection inadequate defense against infection and inadequate repair of tissue 
deslro)cd b\ infection arc attninitable mainh to deficits in the quahtv of 
blood delnercd to the affected lung 

The olnious obligations of therapists in combating plciirobroncbopulinonary 
infiammation arc (1) to bclp improve the qualit} of blood in circulation, 
(2) to promote deliveries of the maximum unit volume of blood to unit volume 
of affected lung, (3) to reduce but not to abolish the excursions of the lung 
because abolition uoiild cause Inphcmia, and (d) to minimize cardiac effort 

1 Qualits of blood m circulation improscs with rest, diet, fresh air, sun 
shine, medication b\ mouth or mlrascnouslj, and transfusions of unmodified 
blood repeated as needed Blood transfusions arc supposed to be dangerous 
or useless in treating persons with inlrapiilmonari conditions, and, as frequently 
gnen, tins is correct Too large transfusions of blood and those given too 
rapidh cause acute cardiac dilatation which often kills Blood treated wntli 
the anticoagulants now amiable is iindnlv irritating, it frequently provokes 
se\ere, and occasionath some lethal, reactions Its Iciikocitcs are injured, and, 
more significant still, the antibods content, the most serviceable of noncellular 
elements, is impaired 

2 Maxnmnn unit \ohiincs of blood arc delnercd to unit volumes of hmg 
when the lung is m a position of incomplete dcfiation corresponding to reduc- 
tion but not to abolition of intrapleural negative pressures In tins position, 
the iiUrnpuImonan vessels arc neither more tortuous as in more advanced 
deflation nor more elongated as in greater inflation Peripheral intravascular 
resistance is least, and cardiac pow'cr propels the most blood 

3 Reduction but not abolition of pulmonary excursions occurs when the 
excursions of the thoracic panctes arc corrcspondmgb restricted 

4 Cardiac effort is least wdien the pcnpiicral intravascular resistance is least 
This obtains if the excursions of the lung arc restricted to those just above and 
just below the mean bctw’cen full inflation and full deflation, and the patient is 
inactive 

A lung can be placed in the most propitious position w'hicb at once raises 
its pow'crs of resistance, defense and repair to the optimum and minimizes 
cardiac labor by two procedures Pneumothorax can be induced if pleural adhe- 
sions are absent, and the intrapulmonary negative pressures reduced This 
adds another irritant, provokes pleuntis, is transient and cooperates but 
inexactly with natural responses The diaphragm may be paralyzed by the 
blocking of the brandies of the phrenic nerve that transmit motor impulses to 
the diaphragm This exactly resembles the responses in man and animals 
to divers forms of spontaneous and induced pleuropulmonary irritations Paral- 
ysis of the diaphragm automatically restricts costal excursions and assures 
the physical conditions most favorable for recovery Paralysis and consequent 
elevation of the diaphragm, partial pulmonary deflation and reduced vita^ 
capacity are undesirable in health Paralysis can be made transient bv tern 
porary blocking of the phrenic trunks bearing motor impulses (pbrenempliraxisj, 
or, when indicated, permanent palsy is induced by extracting those trunks 

(exeresis) 



291 


}]' ILENSKi — BROMCHOPULMONARY SUPPURATION 

■\\ itlnn the pulmonary parenchyma until the surface of the lung is reached 
and the Msceral pleura is destroyed As adhesions between visceral and 
parietal pleura haie preceded this advancing destruction, an abscess 
cavity is produced , one wall consists of lung tissue and the other of the 
paiietal pleura lining the interior of the thorax These cavities are 
usually arcumscnbed, and they most commonly exist in the postenor 
angle of the lung near the ligamentum latum pulmona , they are less com- 
monly present in the lateral aspect of the lung 

Clinically, this lesion is sometimes mistaken before operation for a 
localized empyema of the oidinary A'ariety', and the pulmonary origin is 
surmised only when the physical characteristics of the cavity are deter- 
mined on the operating table Multiple bronchial fistulae usually occur 
The iiathologic jiicture reproduces that artificially made many times when 
operations are performed for bronchopulmonary suppuration without 
empyema, esi>ecially when a bronchostomy is established Clinically, 
the course in this lariety of bronchopulmonary suppuration with 
empy'ema is satisfactory^ after simple incision and drainage, the fistulas 
close spontaneously', and the wound heals in the largest proportion of the 
cases 

The observations made in regard to the mechanism by which lesions 
of the lung (pneumonia and bronchopulmonary suppuration) are com- 
plicated by empy'ema are most important, as they' teach that the commonest 
A arieties of this disease ordinarily' occur only in the presence of a destruc- 
tive lesion in the pulmonary' parenchyma the progression of Avhich 
secondarily invoh'es the pleura by acute perforation or by' chronic pene- 
tration So far as the empyema is concerned, there is no essential differ- 
ence in the mechanism, whether the primary lesion is pneumonia or 
whether it is an abscess of the lung, the important point to remember 
is that in either case there is necessarily present a communication Avith 
the interior of the lung or the bronchi or both The difference, if any, is 
one of degree of virulence and toxicity of the offending organism , of 
the rapidity AVith which the process adi'ances, Avith Avhich the lung tissue 
IS destroyed and with which the perforation takes place The result 
varies AVith the presence or absence of pleuritic adhesions near the pul- 
monary' process , with the size of the perforation and its communicability 
with one of the larger bronchi The size of the latter has mathematical 
relationships with the character of the initial pneumothorax, w'lth the 
resultant disturbances of the static and dynamic conditions Avithin the 
thorax and with the seventy' of the clinical manifestations presented 
The whole picture is built around the presence of a bronchopulmonary 
communication 

The demonstration of a bronchial fistula therefore necessanly 
furnishes indubitable CA'idence of the presence or preexistence of a sup- 
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cmptj , no t c thoracic duct or the large veins There is no flow of lymph from 
the head to the lungs, .yul many valves protect the lungs against backward flow 
froin bronchial and pulmonary lympli nodes These lymph nodes have afferent 
and clTcrcnt ^csscls, and if infectious material passes the last of the nodal 
chain, It will he poured through the thoracic duct into the right side of the 
heart and dircctlj to the lung as from the cervical lymph nodes When 
bronchial and pulmonarj hmph nodes arc infected from the head, they have 
rcccucd that infection from the lung, w'hich has been infected by aspiration 
or In blood from the right side of the heart One must always remember that 
a l\mph node may rupture, this is an exceptional occurrence, however 

When dealing with chronic lesions of the lung, tuberculosis must first be 
CNcIudcd This is not cass Roentgen-ray examination is essential, but may 
not be suflricicnt The subject is loo large for this discussion It is, important, 
ncicrtlielcss, that the bronchoscope should not be passed, iodized oil injected 
or operation considered until the existence of tuberculosis has been proved 
or disproicd 

The discussion of unresoUed pneumonia brings up the question of tuber- 
culosis Tlic basal type of tuberculosis is a form of unresolved pneumonia, and 
one IS not able to differentiate the various etiologic factors by roentgen-ray 
examination 

I know of no place in the world where one can learn more about lesions 
of the chest than one can at these meetings 


Dn rnriiFKicK T Loan, Boston I should like to refer for a moment to 
unresohed pneumonia which as an internist I feel I should defend before a 
body of surgeons It has been spoken of as of rare occurrence In our 
experience, organizing pntumonia is found at autopsy m about 7 per cent of 
the eases of genuine croupous pneumonia, and this proportion is sufficiently 
high to warrant its consideration as a real condition, as Dr Pickardt suggests, 
in any group of complications such as those he presents In exceptional 
instances, as in six of our senes, organizing pneumonia was found at autopsy 
within from scicn to scientccn days of the onset of acute pulmonary symptoms, 
ordinarily, however, in clinical eases a delay in resolution beyond three weeks 
may be regarded as evidence of developing organization and induration, pro- 
vided pulmonary' tuberculosis, empyema and abscess of the lung can be excluded 
Improicment in roentgen-rav tecbnic and in the interpretation of roentgen- 
ograms make it comparatiicly easy to avoid confusion of unresolved pneumonia 
with other conditions 

The explanation of unresolved pneumonia is doubtless to be found in the 
chemistry of the exudate Resolution is probably accomplished bv local increase 
of cells (enzyme), diminution of serum (anti-enzyme) and shift to an acid 
reaction Delayed resolution may be ascribed to a disturbance in the local 
ferment-antifcrment balance If there is a shortage of cells or an excess of 
serum, resolution may be delayed or fail to take place 

Referring to bronchoscopy in diagnosis and treatment, bronchoscopy is chiefly 
of service in the recognition of bronchial occlusion which occurs with surprising 
frequency m connection writh bronchopulmonary suppurative lesions, and w'hich 
IS usually due to a foreign body, tumor, granulation tissue or a cicatrix I 
especially want to emphasize, without going into detail, that important evidence 
may be obtained regarding tlie presence of bronchostenosis by other means than 
the use of the bronchoscope It should be appreciated that there is a significant 
evolution and grouping of symptoms when a foreign body or tumor is the cause 
of the disturbance As regards physical signs, there may be indications of 
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constant reinfection of the empyema cavity from the interior of the lung 
by way of the bronchopulmonary fistula and (2) certain static and 
d}mamic conditions which have to do with the relative size of the mam 
bronchus, the opening in the wall of the chest and the size of the fistulous 
tract 

There are two causes for reinfection of the empyema from the 
interior of the lung (1) an undramed or incompletely drained abscess 
of the lung, and (2) a persistence of infection in some part of the 
bronchial tree in relation with the sinus and the empyema Both 
of these are equally important, and of the two, it is most difficult to 
contend with the persistence of infection in the bronchial wall A pul- 
monary abscess is frequently prevented from healing by the smallness 
of the opening by which it is drained Infection in the bronchial tree 
(suppurative bronchitis) is kept up (1) because of the character of the 
organisms which are present, (2) because of constant reinfection from 
a communicating abscess of the lung and (3) because of small areas of 
necrotic bronchial cartilage in some cases In addition, the bronchiectatic 
dilatations usually alternate with lengths of bronchi in which relative 
stnctures are present, and retention of pus occurs in the dilated parts 

Under these conditions, the pulmonary focus plays a more important 
role than the empyema proper, and in order to cure the patient of 
empyema, the pulmonary lesion must be brought under control In my 
cases of empyema, the mam problem has been more rarely that of the 
bronchopulmonary suppuration It is my experience that the area of 
involvement of the lung gradually grows smaller, if given sufficient time 
and if proper drainage is kept up, until all that is left is one or more 
fistulous tracts 

The cases in which this spontaneous retrogression has not occurred 
have been comparatively few in my experience and have been associated 
with more or less marked grades of secondary bronchiectasis In the 
latter, one can either perform a lobectomy when conditions are ideal or 
one can increase the facilities for drainage Lobectomy is extremely 
dangerous under the conditions Bronchostomy, however, is a much 
safer procedure, and when properly performed so that complete drainage 
is established, the induration surrounding the abscess gradually disap- 
pears Partial lobectomy performed ivith the cautery is only a form of 
bronchostomy 

The resultant bronchopulmonary fistula has been the more frequent 
problem Those that give the most trouble are associated with broncho- 
pulmonary forms of suppuration The plan that I have found to be the 
best has compnsed two objects (1) the control of infection within the 
sinus and the bronchial tree so that one could have comparatnely unin- 
fected territory to deal with and (2) the obliteration of the empjema 
cavity 
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luiiR, or cmincma \\hich lias ruptured back in the lung All of the cases 
occurred in adults, and all ^^crc characterized by a history of the patient’s 
haMiig had, about a ^ear preMouslj, an acute inflammatory disease of the lung 
that had quieted down and had left the patient only moderately ill and with- 
out fc\cr but with a daih output of sputum, little appetite, and unable to 
continue his work Regardless of the exact character of the lesion, as it had 
been present for a long time and was situated in the lower lobe,’ it seemed 
reasonable to assume the fixation of this lobe bj adhesions and further that, 
with the lower lobe so fixed, the rise of a paraljzed half of tlie diaphragm 
would result in definite though perhaps incomplete collapse of this diseased lobe 
We tried blocking the phrenic ncr\c, and in a number of instances achieved the 


Dk L F BuTim, Sairc, Pa Simple drainage operations for pulmonan 
suppuration ha\c \ielded disappointing results A lack of adequate operative 
access to the suppurating area and a lack of adequate postoperative control 
ha\c constituted obstacles to the attainment of satisfactory end-results Recently 
more satisfaction has been obtained from radical operatl^c programs A series 
of fourteen cases ha\c pro\idcd 75 per cent of complete cure and a return of the 
patients to economic life An additional 5 per cent promise to reach this 
same goal In 12 per cent, the object has not been accomplished The mortahtv 
has been 8 per cent 

The basic stratege in these cases has been to conscrec lung tissue and func- 
tion at the expense of the anatomic structures of the chest wall proper The 
tactical accomplishment has depended on creating a wide window in the wall 
of the chest oeerljing the pulmonic lesion, and through this to maintain tactile 
and \isual control o\cr the suppurating area until it has become clean enough 
to permit of closure of the defect in the wall of the chest by a skin-muscle 
flap prepared at the first stage operatne approach 

Du Fkax/ Toufk, New ork I should like to make a remark in reference 
to the academic question which has been brought up as to whether there is 
more blood or less lilood lu the lung after collapse All matter is subject 
to certain physical laws, and the lung is no exception If pressure is exerted 
on any part of the body, for instance on tbe skin, there w’lll be less blood in 
it, it will be blanched If, on the other hand, suction is applied, the pressure 
thereby being diminished, the result will be more blood under the area so 
treated If neither pressure nor suction is used, and the condition normal, the 
amount of blood in the part w'lll be intermediate betw'een the two extremes 
of diminution by pressure and increase by' suction In the case of the lung, 
there must be, as Dr Lilienthal said, a diminished amount of blood, if the 
lung IS compressed I do not think anybody w’lll deny that But there seem 
to be differing beliefs as to the relative amount of blood in the collapsed (not 
compressed) lung and the distended (normal) lung It a collapsed lung is 
brought into a negative pressure chamber, so that it wnll expand to the normal 
dimension, there is an exact counterpart of the skin area mentioned before 
as being under the influence of suction By thus diminishing the pressure on 
the outer surface of the lung, a greater amount of blood must infallibly be 
drawn into the organ In the normal thorax this condition of diminished 
pressure, negative pressure, on the outside of the lung constantly exists, nature 
establishing it so that a maximum amount of blood may be sent to the lungs 
for oxygenation, and with each inspiration the suction on the outer surface 
IS increased with a consequent increase in the amount of blood entering the 
lungs, whereas the expiratory effort drives it out again The parallel betw'een 
the biood in the lung and that in the area of skin mentioned before may seem 
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C\SE l—\ ^oung woman de\e]oped a posttonsil]ectom\ abscess of the lung 
and a p^opneumothorax. The emp\cnia was drained and a bronchostora^ was 
established ^lultiple bronchial fistulas were present and a copious discharge 
of mucopus persisted for months Then the indurated portion ot the lung 
was progressneh destro^ed with the cauterv, and subsequent roentgenograms 
showed a progressne diminution of the indurated area clinicalh, there was 
a similar diminution in the amount of the discharge and a coincident marked 
impro\ement in the general condition ot the patient At the present time, 
there is a comparatneK small shallow caMt\ lined with granulation tissue, 
in the bottom ot which are a number ot minute bronchopulmonarj fistulas 
The discharge is at a minimum Time will be a great aid to this patient 

C\SE 2 — Following incision for a large empiema w'lth collapse ot the lung 
a loung man had a large caiiti m which bronchial fistulas were present A 
roentgenogram of the chest showed an absence of an induratne process n 
the lung Finalh a tlioracoplasti was performed in winch tlie wall ot the 
chest was collapsed The wound healed down to seieral narrow sinuses, which 
persisted for more than a tear betore the\ closed WTien this article was 
written one \ear ago the wound had remained completeh healed 

Epithelialization of tlie sinus tract so tliat a bronchopuknonarv- 
cutaneous fistula results is a theoretical obstruction to tlie final healing of 
am fistulous tract, I hate ne\er seen this m bronchopul- 
monan. fistulas, either dinicall} or in the laboratoin '\^^ule I am read} 
to admit that the condition is possible in large-sized fistulas Inch reach 
directh to the skin, I am con\inced that if all other impediments to the 
healing of the sinus are remo’i ed, epithelialization of the sinus becomes 
an inconsequential factor 

There were six cases in this series of bronchopulinonarv suppuration 
w ith emp} ema in w Inch a bronchopulmonar} fistula w as not demonstrable 
at an^ time Four of these patients died one from multiple abscesses 
of the lung, another from a suppuratne pericarditis alter pen- 
cardiostom} , a tlnrd, from a pulmonaiw embohsm, and the fourth trom 
the effects of a general infection The last mentioned patient also had 
multiple abscesses of tlie lung 

The absence of am bronchopulmonary communication with the 
emp} ema car it}- seems to increase the grarntr of the pulmonar}- lesion 
the number of fatalities are correspondingh large, and are due to the 
condition of the lung As soon as tins communication becomes estab- 
lished there seems to be an amelioration of the entire condition This 
seems to agree with the results obtained in cases of bronchopulmonarv 
suppuration w ithout empr ema after a bronchostomr has been performed 
The improrement which follows is directli proportionate to the extent 
and freedom of the drainage which is estabhshed 
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liillitr talkd attiiuion (o (he fact (hat n per cent of all patients with 
thioiiit p^lln,ollar^ suppuration develop abscess of the brain or incninRitis 
t)iir own figures closeh approach Ins fiKiircs 'Ihcrcforc if, sav, 12 per cent of 
(lie cases of cerebral enibolisin aie added to 10 per cent of the cases of malig- 
nant disease, in 22 per cent death is likeh to occur, if all the cases of pulmonary 
snppnntion aie inehided Of course, surgical measures can be employed in 
some casts of ceuhral tomplications , some patients with abscesses of the 
brain itco\tr after operation Unless w-e discriminate as to what sort of case 
wi are talking .ibout and deal onij with pulmoiiar} suppuration m general, we 
shall lind (hat the mortalite rate is high regardless of the kind of treatment 
^^hlh these words of introduction, I should like to speak about certain 
siiecilic matters brought up in this semposiuin One is the question of treat- 
ment 111 eases of refraetore chronic supinirations, particularh so far as it 
aiiplies to tre.itnunt with the eautcr\ M.uij consider me an ardent advocate 
of tins kind of treatment 1 his radical operation with the cautery should 
he perfornieel onh in the most refractore cases We start, therefore, with 
eases whieh ire Ind surgical risks, cases which usuallv ha\e resisted other 
torms ot treatment, iiieludiiig simple drainage, sometimes thorocoplasty and 
other tepes of treatment I .nil rather disappointed to find that other surgeons 
luxe not had the same satisfacton experience with this operation that I have 
hid 1 am pirtieiilarh disappointed to iind that the subject of hemorrhage is 
leferred to so frequeiitlj M\ own experience in these cases consists of a 
senes ol fort\-ti\e cases in which ui\ associates and I haxc carried out a 


ladical cauterx operation such as I ha\c descrihed elsewhere 

In (Ins series eit fort\-li\e e ises, coiisiderahlj more than lOO extensne 
e lutei irations ha\e heen performed, 1 cannot sax ofT-hand just how mam 
In onix one case has (iiere been troulilesome hemorrhage That occurred in 
a ehtid, aged 6 or S, who died of hemorrhage on (he twelfth postoperative daj, 
and who was found hj the nurse earlx in the morning King dxing m a pool 
of hlooel \\ e haxe had hemorrhage in other cases, but there has nexer been 
aiix diflieiiltx in eonti oiling it I think that in this case the hemorrhage could 
haxe heen eontrolled if the patient had heen an adult instead of a child, and 
il he hid notified the phxsieian or nurse that something xvas xxrong 

If sen ions hemorrhage occurs during the time that the cauterization is 
being performed xxe either elamp the large x esse I xxhich is bleeding and ligate 
It, or, if that IS not easilx done, xxe pack and stop, and do not continue with 
the eaiiterization at that time We have never found aiij difliculty in con- 
trolling aiix kind of hemorrhage from a xessel that xxe haxe encountered at 
this operation hx the simple device of packing Wc ordinarily leaxe the pack 
uiulisturhed for lixe or six davs, then it is reinoxcd, and a clean pack is sub- 
stituted 1 should sax, of course, that great precautions are taken at the 
tune of lemoxal of (ho first pack Ex erx thing is made rcadx to put in another 
pack nnmcdiatclx in case hemorrhage should start again We keep the lung 
packed tightlx for ten or fifteen davs I prefer to carrx out this procedure 
hx easx stages, multiple stages, rather than to attempt to do too much ni 


one step , 

I feel that possililx one explanation of hemorrhage that occurs to otner 

phvsieiaiis who have performed this operation or folloxvcd tins procedure has 
heen that thev haxe not been working through a wide enough exposure 
feel (hat It IS essential to haxe a free, xvide exposure This is ustiall} accom- 
plished bx (he resection ot three or four ribs at the first operation, t icn 
everx thing is before one’s exes and one can sec cverj thing that is happening 
in that area of lung tissue 



THE EMPYEMA PROBLEM 


AMBROSE L LOCKWOOD, MD 

TORONTO 

There are few diseases that have perplexed the profession so gen- 
eially since the earliest times as has empyema Even in this advanced 
era of medical development, there is no agreement as to the treatment, 
as IS evidenced by the various methods advocated, the persistent incidence 
of chronic empyema and the extreme I'anations in mortalit)^ inadental to 
treatment by various methods Because during the several stages of the 
disease the patient requiies the attention of those specializing in various 
branches of medicine, every effort should be made by the medical pro- 
fession to recognize the etiologic factors in the condition, to be familiar 
with methods of avoiding it, to make an early diagnosis and thus control 
the course of the condition and, if possible, to determine a more routine 
method of treatment with the minimum of mortality As a rule, the 
l>atient first comes under the care of the general practitioner , he is then 
referred to the medical consultant, the roentgenologist, the bacteriologist, 
the surgeon and the anesthetist and then back to the practitioner 

Hippocrates first recognized the disease He advised intercostal 
incision or trephining of the rib for drainage His treatise on the sub- 
ject was as lucid as any that have appeared until recent years The 
sound advice of Hippocrates was later neglected or forgotten For 
centuries following the invention of the aspirating syringe b\ Galen, 
aspiration was emplo 3 ^ed Because of the fear of admitting air to the 
pleural cavity and the dread of sepsis, free incision for empiema was 
not practiced from the time of Galen till that of Lister Paget, ^ in his 
“Surgery of the Chest,” says 

As late as 1872 Bouchut published, as an instance of good profitable surgerj, 
a case of empjema m a bov, aged nine, cured m 16 inontlis after 58 punctures 
In another case he punctured the chest, m 11 months, 123 times 

Tilly recorded a case in which he made fiftj-six punctures Gimbert 
made seventy-four punctures in nine months in a child, aged 1 year Of 
forty-eight patients thus tormented, only six were sated Of ttiehe 
patients under the care of Velpeau, not one recot ered of fiftt -eight 
under the care of Duputhren, all but two died Sir Astlet Cooper com- 
plained that he never obtained a cure Is it curious that t\ ith the estab- 
lishment of free drainage again in Lister's time aspiration ttas abandoned 
until that great master surgeon, Miirphj, adopted it^ He also injected 
2 per cent solution of formaldehyde and ghcerin into the pleural canty 


♦From the Section of Surgcri Lockwood Clinic 

1 Paget Surgery of the ChcsI. New York E B Treat &. Compam 1897 
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pi cumolliorax alone, and some have been well for five years without recurrence 
T ic\ must be proptrlj selected cases, of course I do not want to go into 
tins aspect too much We have long felt that sinus disease was an important 
association of chronic pulmonary suppuration, and we regard the examination 
of nasal sinuses of just as much importance in the examination of a person 
wall chronic pulmonarj suppuration as the examination of the lung We 
ha%e had astonishing results, often we sec spontaneous healing m advanced 
cases merel} after the correction of suppuration m the nasal sinuses, this is 
particularlj true in the cases of children 

I was much interested in Dr Kernan’s report of his senes of cases of 
hronchoscopi So far as I know, only one other report has been published 
on actual results of hronchoscopic treatment in suppuration of the lung That 
report docs not concern aiij large senes of cases, but is a report of only 
tiiirtecn cases from the largest hronchoscopic clinic m the w'orld, namely, the 
Jackson Clinic I ha\e been able to find onlj thirteen cases reported on the 
success of hronchoscopic treatment in pulmonary suppuration Twenty-five 
per cent of the patients were reported cured, 30 per cent were reported 
uiimipro\cd and the rest impro\cd 

It IS interesting that bronchoscope, according to Dr Kcrnan, is most effec- 
Inc in certain types of casts, notably the post-tonsillectomy abscess situated 
near the root of the lung That t\pc of abscess responds to treatment by rest 
in bed with postural drainage and heals spontaneously more easily than any 
other t\pe of abscess I think that is a point we must consider I do not 
wish to iniph that I condemn bronchoscope I think it has definite indications, 
hut I think that we must remember that the cases which give the best results 
in bronchoscope are the ones in which the abscess is most likely to heal 
spontancousle , excepting the cases associated with foreign bodies 


Dr LitiEXTirer Dr Graham’s report simply substantiates what I said 
about discharging patients who arc not absolutely cured — those who have 
uncured abscesses, those eeho haec bronchial stomas and those who have any 
signs that the lung is not well Thev may liaee recovered from the operation 
and have been chnically cured, but for a long time one cannot tell whether 
or not they w'lll die from some condition that was connected wnth the original 
disease for which they sought treatment Dr Graham has said this himself 
I am not objecting to treatment with the cautery On the contrary, I think 
that if properh perfornicd in suitable cases the results are undoubtedly good 
We know that Graham’s results have been excellent When he say^s that 
10 per cent of the patients w’ould die of cerebral abscess in any eient, it must 
be admitted that w'c cannot know' which 10 per cent they are But I main- 
tain that with operations of a kind in w'Inch the diseased part of the lung is 
removed beyond ligatures, cerebral complication must be rare I have not 
seen it in a single case m the lobectomies I have performed It will take 
us a very long time to find out whether or not cerebral complication is more 
common after burning 

Dr Graham says that two patients died of pneumoma from one to one and 
a half years after operation I would be more convinced if they had died 
of some disease not connected with suppuration of the lung They died of a 
lung disease, and I cannot help thinking that these may have been connected 
with the original pulmonary infection 

I do not remember that I have ever operated to cure a bronchial stoma 
agree with Dr Graham that when the cause of the bronchial stoma is no longer 
present, it will be difficult to keep it from closing I shall report a case a 
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When aspiration is being performed, just before the needle is withdrawn, 
a little alcohol or 1 per cent mercurochromc-220 soluble is introduced into the 
needle with a syringe, and the needle is slowly withdrawn so that the anti- 
septic escapes into the tract and prevents infection which is troublesome, 
particularly if operative intervention through the same site is necessary later 

CHRONIC EMPYEMA 

Chronic empyema must be considered the result of an improperly 
treated acute empyema If the cavity is present from six to eight 
weeks after the development of the disease, for practical purposes it is 
classed as a chronic empyema Whittemore ^ aptly indicated the reasons 
why an acute empyema becomes chronic when he said that “it is cither a 
neglected case, and has not received surgical attention when it should 
have, or it has been badly operated on, or the after-care has been poorly 
managed ” Lack of cooperation on the part of the patient contributes to 
an unfavorable result 

There should not be undue haste in dealing radically with the cavity 
Radical operations should be decided on only after the exact location, 
size, nature and accurate ramifications of the cavity have been deter- 
mined, and then only when, after a thorough trial with the Carrel-Dakin 
treatment, the application of various dyes (Kellar), blowing exercises 
and suction and other methods, the cavity is not being reduced in capacity 
Then radical operative intervention should not be delayed, if the patient’s 
general condition has improved as much as can be expected, with the 
thorax still open, and if the patient’s resistance generally is such that 
he will stand the operative reaction to be expected 

The factors contributing to persistent drainage in these patients are 

1 Necrosis of the bone or cartilage adjacent to tbe sinus 

2 A drainage opening tliat is not dependent 

3 A foreign body within the cavity 

4 Extensive fibrosis about the sinus tract that will not permit liealing 

5 Multiple pockets within tlie cavity that do not drain dependently 

6 Such extensive thickening over the visceral pleura that the lung cannot 
possibly expand farther 

7 Adhesions to the mediastinum, diaphragm or pericardium 

8 Tuberculosis, syphilis, pyocyaneus infection and actinomycosis 

In all cavities that will contain more than 3 ounces (89 cc ), it is the 
practice in the Lockwood clinic to endeavor to expand the lung to the 
wall of the chest rather than to collapse the wall of the chest to the lung 
In most cavities under 3 ounces (89 cc ), especially if peripherally placed, 


7 Whittemore Personal communication 

8 Lockwood, A L The Scope of Thoracic Siirgcr), Arcli Surg 10 280 
(Jan) 1925 
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ITS ACTION ON MATERIAL IN THE TRACHEOBRONCHIAL TRACT 

experimental study * 

EDWARD ARCHIBALD, MD 

MONTREAL 

AND 

^ LINCOLN BROWN, MD 

SAN FRANCISCO 

If one were asked the question “What is the function of cough?" tlie 
reply m ould probably be that it is to clear the respiratory tract, of either 
an irritant or a block to the free passage of air in and out of the tracheo- 
bronchial tree Thus, the general conception would be that the act of 
coughing results in an expulsive force which tends to drive whatever 
substance is producing the irritation, or block, up and out of the respira- 
tory' tract The purpose of the experiments under consideration was to 
determine, whether or not this was the sole result of the act of coughing 
on material in the tracheobronchial tree For, it had occurred to one 
of us,^ as doubtless to many others, that cough, under certain cir- 
cumstances, might actually be the means of spreading the material which 
produced the irritation decjier into the finer ramifications of the pul- 
monary tree rather than of expelling it 

PHYSIOLOGIC considerations 

While cough may' be voluntaiy', it is generally' a purely reflex and 
unconditioned response to local irritation in the air passages originating 
nerve impulses which are transmitted by afferent fibers in the 
vagus nerv'e The efferent portion of the reflex arc is completed 
through motor nerve fibers innervating the intrinsic and accessory 
muscles of respiration The excitation of these motor nerves results in 
a contraction of the muscles involved The abdominal muscles con- 
tract, bringing about an increase in intra-abdominal pressure which is 
transmitted through the semirigid diaphragm into the thoracic cage The 
intercostal muscles, aided by the abdominal and lumbar groups, tend to 
elongate the bony frame-work of the thorax and thereby markedly 
decrease its average diameter The accompanying contraction and 
fixation of the diaphragm further narrows the chest cavity and com- 
pletes the contraction of the boundaries of the tlioracic cage, except 
for the upper segment represented by the neck This is held 
rigid by the long muscles of the neck, leaving only the exit through 

♦This article appeared also in Am Rev Tuberc , August, 1927 

1 Archibald, E Am Rev Tuberc 15 564, 1927 
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absorption of the fibrinous barrier between the alveoli, and that there are 
more failures in obtaining complete expansion following decortication in 
patients operated on with cavities of from six to eighteen months’ duraPon 
than in those with cavities of longer duration 

Delorwe,^^ having noted the degree of expansion possible in lung 
tissue in old emp 3 'ema cavities examined at autopsy, operated on a 
patient in 1894 He reported little trouble with the actual decortication 
itself, but the patient died of shock and hemorrhage American surgeons 
did not take kindly to the procedure, and in 1913, Beckman could find 
only twenty-four cases reported in the literature , all the operations were 
performed by three operators Ransohnoflf,^^ after the experiences of 
Fowler and Delorme, modified the operation, making multiple incisions 
at right angles There are a percentage of patients in whom the pleura 
will not strip, and the methods of Ransohnoff must be resorted to 
although expansion is never so complete Beckman’s advice “to attempt 
decortication first and, when it fails, to try other methods’’ should be 
followed It has been our experience, however, that a minor preliminary 
operation to secure adequate drainage and permit proper irrigation 
according to the Carrel-Dakm method has been necessary in over 9 per 
cent of patients who have come under our care in the chronic stage of the 
disease Robinson stated that nine tenths of his patients required such 
a preliminary operation 

We have so modified our method of decortication that we rarely have 


any trouble at the time of operation or after from the operation per se, 
but it must be borne in mind that to get the most complete result from 
a decortication, the incision must be hermetically sealed so as to establish 
a negative pressure and maintain the reexpanded lung in expansion This 
is not always easy in cases of long standing in which the patients have 
had repeated operations with removal of tissue and loss of elasticity of the 
tissues about the scar and in the presence of extensive scars wth a 
blood supply If the inasion is hermetically sealed, the patient must e 
closely watched for the development of intrapleural pockets, 
aspirations must be performed to keep the thorax free from ui 

On the whole, however, a certain amount of the wall of t le has 
had to be removed m most instances, so that m addition o n^ lo s of 
expanding the lung a means of dealing with the wal o i c es itself 
must be considered to allow adequate drainage, inspec lo < mampu a- 


; Delorme Seventh Congress de ^ Old Enipyer 

J Beckman, E H Decortication of m 

Ated , vol 6, 1914 

3 Ransohnoff Ann Surg ^ , 

1 Robinson, Samuel The Treatment 0 /^ 000 ^^^ 

• Gynec & Obst 22 557, 1916, reprinted b^ the Wajo CJm.c 7 
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liiiis, two a piioji factors w^hercb}" cough may actually spread 
material clccpei into the ]Milmonary tree rather than merely expel it, may 
be considered , nainch (a) the inspiratory rush of air and (b) the expira- 
torj cflort 

Tlin INSPIRATORY RUSH OP \IR 

It IS olw ions that a single cough docs not ahvays clear the pulmonary 
tree of the irritating substance Therefore, it may be assumed that in 
many instances this irritating substance is acted on by the increased 
inspiratory rush of air wdiich follow's cough and which may possibly 
carry it, or a portion of it, on into the finer bronchioles or e\en into the 
aheoli (fig 1) In case the entire mass has been transported by the 
inrush of air, cither in toto or in a subduided state, the situation is one 
m which a substance which originally was in a sensitne area of the pul- 
monary tree is now' m a region wdierc its presence does not produce a 
stimulation to cough E\cn if most of the substance is subsequently 



Fig ] — Sliownig how the increased inspirator} rush of air that follows 
cough strikes substances in the tracheobronchial tree and ma} spread them 
into the finer ahcoli 

expelled by' cough initiated clsewdiere, it is still clear that a chain of 
events takes place w'hereby' particles may be transported, by one phase 
of the act of coughing, dowmw'ard into the finer ramifications of the 
pulmonary tree, where they may come to rest If, now, the material is 
of an infectne nature, a pathologic process may be initiated 

the expiratory effort 

Since the advent of the use of opaque substances for the roentgen-ray 
and fluoroscopic Msualization of the pulmonary tree, it has become pos- 
sible to witness wdiat actually occurs dunng cough , and several reports 
of the spreading action of cough have appeared in literature For 
example, Ameuille * injected iodized oil 40 per cent into the nght low'cr 

4 Amemlle Injection transparietale de lipiodol dans une caverne pul 
monaire, production sous I’ecrane du phenomene de I’embolie bronchique, Uu 
et mem Soc med d hop de Pans 98 791, 1924 
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COIs'CLUSIOXS 

The closure of a chronic emp^emal ca%at\ is a mechanical problem 
The general health and resistance of the patient must be appreciated 
The exact size and ramifications of the caMt) must be determined b\ 
roentgen-ra} examination and b} direct inspection and measurement of 
the caAut} Adequate drainage must be secured Carrel-Dakin irrigation 
must be carefully and thoroughly earned out so that e\ erj surface of the 
cavity IS bathed in the fluid Blowing exerases must be begun E\er\ 
effort must be made to build up the general health of the patient, and, 
finall} , with proper appreciation of the risks, difficulties and sequelae of 
the operations and the resistance of the patient, the lung must be 
expanded and the wall of the chest collapsed, so as to obliterate the 
canty Multiple small operations safel} earned out reflect the sound 
judgment of the surgeon A patient should not die in the chronic stage 
of the disease, except from tuberculosis, actinom} cosis or lardaceous 
disease in the late, neglected t} pe of case 

Postoperative death of patients with chronic emp3 ema gra\ eh reflects 
on the surgeon Robinson states that “An operatne fataht} in chronic 
emp}ema is inexcusable ” I agree mth him 

ABSTRACT OF DISCUSSION 

Dr Howard Lilienthal, New York I ha%'e been greath interested in 
these constructne papers 

Dr Crowe's paper is an epoch marking contribution, in it he tells how he 
showed expenmentallj m the dog, an animal in which it is especialh difficult to 
produce pulmonarj suppuration, how the production of a sinus suppuration 
was followed bj tjpical abscesses of the lung The specimens were conMncing 
and the paper most instructne 

Dr Crow'e spoke of chronic abscess of the lung caused in this wa\ , I should 
say that such an abscess would become chronic onlj after it had been an 
acute abscess I cannot concene of an abscess of the lung as being chronic 
from the beginning Perhaps I am a stickler for words, but I would suggest 
some change in the terminologj, perhaps calling it a slowh progressne abscess 
As regards hemorrhage as a cause of death in dogs, I do not know what 
the experience of others has been, but in mi observation hemorrhage has been 
an extremelj common and dangerous complication of gangrenous abscesses of 
the lung, especiallj in bronchiectatic cases The process is a true spreading 
gangrene with ulcerations in the -vessel walls, not onh ot the pulmonarj but 
of the bronchial sjstem of arteries I am sure that these hemorrhages occur 
because of the spreading gangrene, the destructive inflammation 

I should like to hear the opinion of others as to their experience I think 
that I have had more deaths from hemorrhage in cases or suppuration oi the 
lung than I have had in cases of tuberculosis 

I think that Dr Crowe mentioned something about massive collapse I do 
not believe massive collapse of the lungs is alwavs inspirational It has been 
difficult to prove because so levv of these patients die, but recentlv a case v as 
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sputum into wind) il)c oil was injected by means of a very fine needle and 
S} nngc m the proportion approMinatcly of one part of oil to two of sputum 
he experiments must further he subdivided into (a) instances in which 
no attempt nas made to induce cough, (b) instances m which cough was 
induced bj mechanical stimulation of the posterior pharjngeaJ wall and 
(r) instances in which in addition to the mechanically induced cough an 
artificial block to the cxpiralori force was present This block ivas produced 
b> compression of the upper tracheal segments through the pretracheal tissues 
with the fingers 


The method of introduction consisted, first, in general ether anesthesia suffi- 
cient to abolish cough but light enough so that cessation of anesthesia almost 
inunediatel} brought about a return of the cough reflex The introduction of 
the lodircd oil alone or the lodired oil-sputum emulsion was carried out in 



Fig 2 — Showing mechanism whcrcbv material maj be driven distally by 
cough or spread into neighboring alveoli when a block exists proximal to 
the material in question Thus, it is assumed that a block exists at A, then 
tlie material B approaches A during cough and immediatclv afterwmrd is carried 
distally toward or into the alveolus C, or possibly into other alveoli distal to 
the block, such as D or E 

2 cc amounts by the mtercncothyroid route after first determining the posi- 
tion of the needle in the trachea by the free aspiration of air into the syringe 
It was necessary to perform a tracheotomy for the introduction of the thick 
sputum masses winch had been injected with the iodized oil This was done 
through a tight fitting tracheotomy tube wuth the cannula in place, so that all 
respiration wmnt on through the tracheotomy opening and none by way of 
the pharynx Moreover, because these large masses of sputum tended to 
block the trachea, it was found advisable to introduce them at the onset 
of the inspiratory effort, so that they would surely be earned as far as the 
bifurcation and thus allow at least partial respiration to proceed When 
narcosis w'as established, the animals, fastened on an animal board, w'ere 
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infection along that route b3 waj of the l)mphatics has been clearh demon- 
strated bj mam, jet it has so often been oierlooked that it seems to me wise 
to call attention to it again 

There seems to be little doubt that emboli cause infarctions with subsequent 
infections It seems pro%ed that aspirations from ^anous places in the upper 
respiratory tract cause bronchopneumonia that maj precede bronchiectasis 
The differentiation made not only during clinical examinations, but during 
autopsy seem important In bronchopneumonia the areas of infection spread to 
the tissues of the lung immediateh surrounding the bronchi In lobular 
pneumonias patches of infection are seen in the parenchjma of the lung that 
maj or maj'not be confined to the region of the bronchi 

Then there are cases of pneumonitis, if one wushes to call them such, which 
are diffuse infections spreading along the trabeculae and subpleural planes in 
a manner similar to that in which infections spread in other parts ot the bod\ 
There are so many cases that follow operations performed under local anes- 
thetics, so mam cases in which there ha\e been infections of the lung due, 
I think, to seasonal variations in the tjpes of infections, and so mam that 
show' infections that apparentlj ha\e started in the lobular or in the paren- 
chjmal part of the lung without explicit juxtaposition to bronchi or absolute 
evidence of their origin bj' lascular route, that one is forced to consider that 
antigen gains entrance to the lung bj the Ijmphatic route to act as a pre- 
disposing if not exciting cause 

It seems to me important that to keep one’s mind open to the distribution 
of these infections by all three routes — blood, bronchi and hmphatics — 
instead of being too sure that anj one of these routes is responsible for the 
spreading of all infections 

Dr, Wnxx !Mever, New' York The various speakers haie coiered the entire 
field thoroughly Regarding etiologj, I belie\e that when the question of 
abscess of the lung being due principallj to embolism came up about two jears 
ago, manj' w'ho had observed these cases carefulh, said to themsehes “Sureh 
manj of these cases are due to embolism” How can it be different^ A 
septic embolus drnen into the pulmonarj arterj or its branches must produce 
infection of the lung — but from what we ha\e seen, obsened and learned in 
the course of manj' jears, it seems improbable that embolism should be the 
principal cause of abscess of the lung 

First, let us consider the aspiration that we haie seen m so mam instances 
following tonsillectomj I know that up to this da\ man\ lar\ngoIogisfs 
insist that it is not the aspiration of blood and mucus accumulating in the 
pharjnx during the operation which caused this terrific consequence to the 
patient, but that it is embolism To the majoritj of us that does not seem 
to be the real explanation 

Furthermore we had obsened abscess of the lung following aseptic operations 
performed under general anesthesia, for instance after an o\-ariectom\ aho alter 
an operation for strangulated hernia, performed b\ other surgeons In both 
patients perfect aseptic healing occurred, and jet an abscess of the lung lol- 
lowed, in one instance complicated bj a sacculated empeema 

How could that be due to embolism^ There was aspiration during general 
anesthesia, and as the patients aspirated some ot the contents of the stomach 
It was fortunate that the stomach had been kept empti beiore operation and 
that far-reaching gangrene of the lung did not follow 
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material failed to entei the trachea, having been injected by mistake into 
the jirctiachecd tissues In four instances in which it was impossible to 
elicit cough within the allotted time, anesthesia was stopped and the 
aium.ils were taken as controls of the rate of expulsion of the oil when 
cough h.id not lieen induced In the eleven other instances, satisfactory 
cough was obtained, in five cases without tracheal compression and in 
SIX with compression In some only one strong cough, wdiile in others as 
m<m\ .IS tw eh e successive coughs w'crc induced All the animals coughed 
more or less strongh on coming out of the anesthesia, and several were 
obsened to sw'allow' material wdiich had ajiparently been coughed up 
Roentgenograms taken on succcssnc days show'cd the length of time 
the opacpic substance remained m the lungs in sufficient quantity to cast 
a shadow In roentgen r.a\ A comparison of the roentgenograms 
showed that, on the a^erage, infiltration of the pulmonary tree with the 
ojiaque substance took place more rapidly and more completely with 
cough than without, .and this obscrxation was still more pronounced with 
cough plus tracheal compression Figures 3, 4 and 5 are examples of 
the degree of penetration under these three conditions, all taken three 
minutes after the intioduction of the oil, and in figures 4 and 5 wathin 
one minute after cough had been induced, in the latter case with tracheal 
compression Moreover, it was noted th.at the oil tended to remain 
longer in the lungs of those animals m which cough had apparently 
caused a deeper penetration, and that it remained longest in those 
instances in which tracheal compression had been emplojed This was 
jwobabl) due to the fact that wnth induced cough, and especially with 
cough plus tracheal compression, a larger quantit} of oil reached the 
ah coll than was the case wdien the flow^ of the oil was uninfluenced by 
artificial factors 

Figures 6, 7 and 8 correspond wnth figures 3, 4 and 5 m that they are 
subsequent roentgenograms of the respective cats They illustrate 
comparatively the amount of iodized oil remaining in the lungs Thus, 
figure 6, taken one day after figure 3, shows practically no iodized oil 
remaining m the lungs , cough had not been induced in this cat Figure 7, 
taken four days after the introduction of the oil in a cat in wdiich cough 
had been induced, show’'S a considerable quantity of the oil still in situ, 
wdiile figure 8, taken twenty da 3 ^s after the introduction of the oil, shows 
the greatest quantity of the oil remaining after the longest period It is, 
of course, to be understood that the amount of oil present and the length 
of time It remained in the lungs ditlered somewhat at every trial, but the 
illustrations demonstrate fairly the type of variations noted under given 
experimental conditions The actual presence or absence of the oil m 
the finer bronchioles and alveoli was further demonstrated m every case 
by frozen sections stained with scarlet red or sudan III 
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in whom spontaneous healing will occur, and we should not wait and trust to 
luck and posture with general treatment, but we should refer the patient to 
the bronchoscopist If the bronchoscopist cannot accomplish the desired result, 
then I believe we should resort to artificial pneumothorax, unless the patient 
requires surgical measures Personally, I would not start with artificial 
pneumothorax 

Speaking of conservative surgery, I think, that the establishment of a per- 
manent opening into a smaller or larger bronchus is one of the best conser\^tne 
treatments in cases of infection of the lung We called this method lung lip 
fistula in order to express the idea that it is not expected to heal quickly, 
others have called it bronchostomy In a number of instances these patients 
improved materially, the fistula later healed spontaneous!} or almost com- 
pletely, and it did not bother them If this does not happen, I agree with 
Dr Lihenthal that after a certain time one should try to close the fistula The 
majority of patients are disinclined to have this done They saj^, “I am per- 
fectly W'ell, why should I bother about it?” We all have observed that 
spontaneous closure occurs not so infrequently These patients should not be 
left to themselves on account of the possibility of future hemorrhage 

A few words more about the remarkable case of prompt disappearance 
of acute pneumothorax I also believe that if the lung collapses the explana- 
tion of the occurrence of a hyperemia of the collapsed lung is probablv 
correct, as Cloetta has maintained It was explained that sometimes chronic 
hyperemia acts so quickly also after extrapleural thoracoplasty in the tuber- 
culous patient, that it almost forces the conclusion that it is principally 
responsible for the cure of some of these patients in such a brief time 

Dr Pickhardt’s presentation of the unresolved pneumonia has shown that 
we can prove definitely by follow-up that many of the cases w’hich were called 
chronic pneumonia represent a surgical infection or condition Two jears ago, 
I reported a case before our association in w'hich the condition was diagnosed 
first as chronic pneumonia We might just as well have called it unresohed 
pneumonia or carcinoma I would like to repeat here that diathermj, so far 
as therapy is concerned, had a most remarkable effect The fever that had 
been present for weeks disappeared after a few^ applications so that the attend- 
ing physician whom I had called in consultation rejoiced that his adMCe had 
had such a splendid result I, too, was pleased, howeier, it was shown that 
at the bottom of the cause of trouble w'as a malignancj of the upper lobe 
which gradually became more conspicuous The accompanjing chronic inflam- 
mation had been beneficially influenced bv diathermi 

I have one more remark to make with reference to the so-called massne 
collapse first described by Dr Senmger Personallj I was totalh bewildered 
at first I wondered w'hat could be the cause of the sudden collapse other than 
a clogging of the bronchus In thinking over what we had seen in animal 
experimentation in former vears, iiz, that the tMng of the branch of the 
pulmonarv artery alongside the bronchus produces rapid shrinkage and carnifi- 
cation of the lobe by interrupting its phjsiologic work, it seemed plausible 
that an aseptic embolism might eientualh act likewise Howe\er the spon- 
taneous disappearance of the condition in some instances and still more the 
fact that prompt bronchoscopj with aspiration of a large amount oi thick 
secretion from the respectne bronchus quickh aborted some oi these ca-cs 
proves that actual obstruction of the bronchus produces the acute atelectasis 
of the pulmonary parenclnma which Dr Senmger c tiled as the fir-t acute 
massive collapse 




Figure 6 Figure 7 

Fig () (cat 20) — 1 aktn one da\ after figure 3 There is little increased 
(leiisilj, practicallt all of tlie io(li7cd oil having been c\pcllcd 

Fig 7 (cat 15) — 1 aken four dajs after figure 4 Some iodized oil is still 
present as cMdcnced h\ tlie increased densitj in both lower lobes, especiall} 
the rigid 



Fig 8 (cat 11) — Taken twenty days after figure S A large amount of 
iodized oil IS still present, apparently in the finer bronchioles and alveoli, as 
evidenced by the diffuse and fine shadows cast 
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an abscess may be difficult to find by thoracotomj', and the danger of hemorrhage 
from adjacent large vessels is considerable It is most favorably situated for 
adequate drainage through an adjacent large bronchus A peripheral^ situated 
abscess draining imperfectly through a relatively long sinus connecting it with 
a mam bronchus, especially if it is large and shows a fluid Ie\el, in m\ opinion, 
should be drained The nearest exit for the pus is through the wall of the 
chest Enlarged cavitation, hemorrhage, and all the tram of sequelae of chronic 
septic absorption result from unduly prolonged expectant treatment m such 
cases, and the difficulties and dangers of operation m the chronic stage are 
greatly multiplied I believe that drainage should be instituted in all 
peripherally situated abscesses that do not present unmistakable e\idence of 
healing during a period of almost two months of conservative or expectant 
treatment Treatment with arsphenamme is indicated m all cases m which 
spirochetes are found in the sputum 

Chronic abscesses presenting an epithelialized cavity wuth multiple bronchial 
fistulas require wude open drainage and cautery to destroy the epithelial lining 
some eventually require further plastic surgical measures 

Cases of multiple abscess are the most difficult of all In my experience, 
cautery lobectomy is the most effective 

In bronchiectasis, compression therapj by phrenico-exeresis, pneumothorax 
collapse and thoracoplasty, should m my opinion be given first consideration 
If such treatment is carried out early in unilateral cases of the peripherallj 
localized saccular type such as can be differentiated by the contrast mediums, 
improvement, approximating a cure may, I believe, be expected in the majority 
of cases Later, lobectomy can be performed w'lth relatnely much less risk 
than primary lobectomy in patients not sufficiently benefited The marked 
and extensive fibrosis that results from the thoracoplastj, if not curatnc, will 
greatly facilitate the closure of the bronchial stump following either eradica- 
tion by cautery or lobectomy 

Dr John L Yates, Milwaukee, Wis I shall consider the problems of 
intrapulmonary suppuration from a biologic aspect Infections in and on bron- 
chopulmonary structures are inevitably so frequent as to be Mrtiialh constant 
Insusceptibility or susceptibility to infection, w'hatcver the tjpc of the micro- 
organism, recoverability or irrecoverability from infection after it is established, 
healing or failure of healing of lesions are traceable to strength or weakness 
of the powders of resistance, defense and repair Correct definitions of these 
interlocking processes w'hich control our destinies are imperatuc, because thc\ 
are the foundation of therapy 

Resistance is provided bj' responses of fixed tissue cells adjacent to infection, 
reinforced by the cellular and noncellular elements delncrcd in the blood 
Adequate resistance promptly suppresses iinading micro-organisms without 
recognized signs or symptoms, and there is lnsusccptIbllIt^ Degrees of inade- 
quacy of resistance impose corresponding grades of susceptibilite 

Defense is developed after infections become established through the 
responses of fixed tissue cells within the local lesion strengthened Iw the 
cellular and noncellular elements delnered in the blood Adequate dcicn'c 
promotes undelajed recoven with the least destruction of tissue Inadequate 
defense intensifies and prolongs immediate disabilities, and destruction of the 
tissue IS correspondingh greater 

Repair begins with the destruction of tissue and is continued until healing 
IS complete, until obstructed bj cicatrices and relatnc ischemia or until 
terminated at death Repair consists of the responses of fixed tissue cells sup- 
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head and clicst of the jmtient inclined downward Postural dramas 
Ibis sense, at the time of opciation will aid in the immediate eliminatic 
of a majority of the fluid jius escaping from cavities 

J Ills action of cough may likewise be the explanation of the manm 
in which \omitus and material from the buccal cavity reaches the alveoli 
spaces '\spiiation jirohably cariics the material into the trachea ar 
larger bronchi , but it is diflkult to conceive that aspiration alone coul 



Figure 9 Figure 10 

Fig 9 (cat 13) — Taken after injection, through a tracheotomy tube, of 
thick tenacious sputum, which had been injected rvith iodized oil Tbe masses 
arc shown fairly intact 

Fig 10 (cat 13) — Taken shortly after figure 9 and immediately after cough 
with closure of the tracheotomy tube No great change in the position nor 
spread of the injected masses of sputum is shown 


take the material as far as the alveoli, where it would have to come to 
rest m order to produce postoperative pulmonary infection It appears 
far more likely that cough expels most of the fluid material after it has 
been aspiiated into the trachea and larger bronchi, but forces some of 
It into the alveolar spaces 
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\Mien suitable parahsis of the diaphragm and measures to impro\e the 
quahtj ot the blood are used as introductory procedures in combating broncho- 
pulmonain inflammation that does not subside spontaneously, they alone may 
promote healing If they fail, subsequent interyention is less hazardous and 
often less extensne operations are required If the parahsis be made transient, 
from three days to three months according to the method employed ultimate 
recoyer3 is yyithout disability If recoyery oi motion or the diaphragm proyes 
to be disadyantageous and a quiescent process is reactnated, a permanent 
paralysis maj be required 

One fact, not as jet accepted, has been established Collapse oi the lung 
caused bj the abolition of intrapleural negatue pressures and pulmonary com- 
pression produced bj pressures exceeding that oi the atmosphere, not onU 
impose a restriction of blood supplj to the lung, but also increase cardiac 
labor Relatne anemia reduces resistance, detense and repair Excess cardiac 
effort narroyys the margin of safetj Collapse is rareh needed and is attamed 
bj complete resections of all ribs Compression is seldom justified 

Dr. Kjexxox' Dux ham, Cincinnati The symposium has been much more 
stimulating to an internist than I imagine it might be eyen to a surgeon 
Nothing has been more striking than the experiments of Dr Croyye, by yyhich 
he placed infectious material from the teeth and the sinuses in the bronchi 
and produced abscess of the lung 

It IS common for clinicians to note bronchiectasis, chronic bronchitis, 
bronchopneumonia and eyen abscess folloyying sinusitis 

The close relation of the upper and lower air passages has been shoyyn by a 
recent studj of 700 patients sent to the Diagnostic Center of the United States 
Veterans Bureau in Cincinnati, and yyhich soon yyill be presented by Dr 
Skaydem and me 

The condition in the 700 patients had preyioush been diagnosed as some 
chronic disease of the lungs Tuberculosis yyas the most common cause but 
164 cases of chronic nontuberculous intections ot the lung yycre reyieyyed in 
the series and 128, or 79.29 per cent shoyyed inlection in the upper respiratory 
tract Influenza, gas exposure and lesions ot the heart accounted tor most ot 
the remaining 20 per cent 

Chronic infection of the ear should alyyays suggest chronic sinusitis and 
the necessarj examination should folloyy 

It is difficult to interest rhinologists in chronic sinusitis yyhich does not 
cause symptoms in the head Such lesions cause serious miections ot the lungs 
This societj needs specialists in diseases ot the nose and throat yyho y\ill study 
and yyork yyith us, men yyho are studj ing the yyholc respiratory tract D' 
Mullen, formerlj of Colorado Springs noyy ot Cley eland is such a man he 
has done excellent research yyork along this line He lia-- pruyed that 
India ink can be carried from the antrum to the lungs and that the Umph 
nodes at the root of the lung are injected He has not proyed this tran'misMon 
to be yyhollj through the hmph stream 

Infection from the teeth and sinuses can be dirccth aspirated into th 
bronchi It is yyell that our surgeons arc doing much to protect thi- ri),.te 
against infection 

The blood may also be intectcd pass to the right side ot the heart ai o 
directly to the lungs, yyhere the capillaries sloyy dottn the circuhtior s, d 
the yyhite blood cells get their opportunity to attacl the iniection 
The system is better protected through the hmpliatic stream 
Here the h-mph chains act as natural barriers The-e may be eye-pr) ered 
and the infection may reach the general circulation because die certical ch-'i 
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ABSTRACT OF DISCUSSION 

Dn Evauts A Graham, St Loins I think all these fundamental con- 
siderations such as cough that have been taken up from time to time before 
this association arc of tlic utmost importance, because any fundamental observa- 
tion, of course, IS of much more value than merely detailed observations 
relaliiig to particular features of particular subjects A number of points 
in Dr Archibald’s paper interested me greatly One point of practical impor- 
tance that has conic up in own experience concerns the question of roentgen- 
ra\ interpretation after the use of lodircd oil I feel that since iodized oil 
IS now, apparcntlj, an accepted agent in the diagnosis of pulmonary condi- 
tions. tlie possibility of its having been used must ahvays be considered in 
the roeiitgcn-raj interpretation of films of the chest What I mean more 
particiilarlj is tins Recently I had a patient with pulmonary suppuration in 
whom iodized oil xvas introduced, pulmonary suppuration ivas confined to 
one lobe Two moiitlis after the introduction of the iodized oil, the other 
lung on roentgen-raj txaminatioii seemed to be studded with extensive tuber- 
culosis 'i hat IS to saj, the plate iiiimickcd accurately an extensive tuberculosis 
iiiioh mg botli lungs As a matter of fact, the man was perfectly well at 
that time, and did not have aiij sj iiiptoiiis, not cicn cough What evidently 
happened was that the iodized oil was scattered through both lungs, probably 
bj coughing, as Archibald brings out Unless the phj’sician knew that iodized 
oil had been injected, if he Ind iiicrclj seen the plate, he w'ould have been 
templed to make the diagnosis of extensne tuberculosis in a person who 
was not at all tuberculous 

There are other dangers of cough which Dr Archibald did not mention 
1 hese are of practical danger to us as surgeons I have seen an abscess 
of the lung rupture sjiontaneoush during the course of operation under local 
anesthesia, ,is a result of violciit coughing Scicral times I bare also seen 
pleural adhtsioiis tom as a result of Molcnt coughing Several times, after 
suturing a lung to the wall of the chest m eases of pulmonarj suppuration 
I ha\c had the unpleasant experience of having these sutures torn away as 
a result of coughing during the next two or three days Because this has 
happened to me, I have made it a rule to attempt to abolish the cough reflex 
as much as possible during the time m wdiicii I am attempting to create 
pleural adhesions For that reason, it has been iin practice to keep the 
patient under the influence of morphine for a period of davs in order to 
diminish the cough as much as possible and thus to avoid tearing the adhesions 
I am trying to create 

Two other points that interested me concern the origin of the cough reflex 
and the spontaneous disappearance of cough reflex First, in the series of 
experiments reported on abscess of the lung in dogs, Dr Allen found that 
for some reason some of the dogs coughed and others did not, regardless 
apparently of the location of the abscesses Why some dogs coughed con- 
siderably during the wdiolc progress of the abscess and other dogs seemed 
not to cough cannot be explained at present In eases of bronchial fistula 
recently established, I have noted repeatedly (and this observation has been 
made by many others, for I have heard Dr Lihcnthal speak of it a number 
of times) that the cough reflex from a bronchus of even considerable size 
will disappear over a period of time I have made observations on a con- 
siderable number of patients Soon after the establishment of tlie ® ' 

there will be an active cough reflex which can be produced easily by proomt 
of the fistula After possibly a couple of months or so, this cough re ex 
may have entirely disappeared, so that one can do almost anything msi e o 
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localized acute pulmonao inflation with a foreign bod^, but I baie not observed 
this type of disturbance in other than cases in w Inch a foreign bod\ w as present 
More commonly, irrespective of the cause, there are physical signs indicating 
partial or complete collapse of that part of the lung supplied br the occluded 
air passage Roentgen-ray examination may afford such direct cMdence as 
the shadow of a foreign body, but indirect indications of bronchial obstruction 
are more often obtainable and consist of changes wdiich niav be interpreted 
as due to pulmonary inflation or to collapse of parts of the lung supplied br 
the affected bronchus Occlusion of a primary bronchus or one of its branches 
IS so commonly associated wnth significant physical and roentgen-ra\ s\mptoms 
that their absence is to be regarded as evidence against bronchostenosis affecting 
these regions Experience, how'ever, is not sufficient at present to justifv the 
belief that occlusion of the larger bronchi can with certaintv in all cases be 
excluded by these means, and disturbances of the smaller bronchial branches 
fail to give significant symptoms It seems desirable, therefore, that practicalh 
all patients with localized suppurative lesions be examined bj bronchosLopv 

Dr Kernan is to be congratulated on his favorable results with bronchoscopic 
treatment His twenty-nine “cures,” 42 per cent, in sixty-eight patients on 
whom three or more bronchoscopies W'cre performed is strikingl> m favor of 
this method on comparison with m3" series of 106 cases in which the patients 
were treated by rest and postural drainage and in w’hich tw’entv -four, or 
22 6 per cent, recovered when the duration of the illness was eight weeks or 
less I should like to ask Dr Kernan what his bronchoscopic procedure was 

Dr. Lilienthal I think Dr Lord was mistaken Instead of "bronchos- 
copy," as he understood it, the word was “bronchostomv ” 

Dr Robert Miller, Baltimore May I sa} a word about the papers of 
Dr Allen and Dr Crowe? These tw'o papers represent excellent laboralorv 
work In relation to that of Dr Crowe, I found mvseif working on the same 
subject three years ago, and consequenth am more or less familiar with its 
development All of us went through a phase of doubt as to whether one could 
produce an abscess in the lung of a dog Some of us were beginning scrioiisl3 
to consider the dog immune from this condition I was much surprised at 
the extreme type of experiment 

Our experience w"as that if one partialh resects two ribs m a dog and 
exposes the lung, deliberate^ cauterizes an area straight into the parcnclivma 
of the lung, burns it out, devitalizes it, then places in the cavitv a rough 
metallic foreign body large enough to irritate the walls of the cavitv and 
closes both the wound m the lung and in the wall of the chest without drainage 
healing by first intention ahvais follows With the wound firmh healed wc 
tried to inject cultures of hemoljtic streptococci We localized the foreign 
body and knew we were placing Mrulent streptococci together with a lorcign 
body in a closed cavifv This inevitablj means an abscess in the human bod\ 
but not in a single one of these dogs could we produce an abscess 01 the lung 
Curiouslj enough, even under the conditions described if the dog was allowed 
to live, the foreign bodv was sometimes extruded from the lung and lav in 
the pleural caMt3 Until one has tried to produce an abscess 01 the lung in 
the dog it is difficult to realize how much work this paper b\ Dr Crowe and 
that bv Dr Allen represents 

I w'as interested in the remarks of Dr Hcdblom regarding the treatment 
in earlv cases of bronchiectasis in the lower lobe M e have encountered steeral 
cases of this sort m Baltimore rcccnth The patients have all come irom the 
internists with a diagnosis ot cither each bronchiectasis small ab^cc" 01 the 
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llic plijsical means to control the useless cough and also to make the 
useful cough less painful and diminishing its intensity consist in bandaging 
or, rather encircling the thorax with wide strips of Lilienthai’s elast.L 
'-veil if the encircling band is tight, its elasticity will permit the patient to 
breathe witJi relative comfort The importance of thus restricting cough and 
respirator} inovcmciits at the same time is, of course, of obvious advantage 
in thoracoplastic eases Under ph}sical means of controlling useless cough 
I must also mention the importance of urging the patient to lie on his affected 
side, even during sleep He will thereby compress the affected lung m a 
mtastirc, diminish the respiratory movements and, ipso facto, lessen the 
desire to cough Tiie posture treatment can be aided materially by the use 
of little pillows placed so as to enable the patient to maintain the most desired 
position with the greatest ease and comfort When the cough, which I 
designated before ns a nervous or habit cough, cannot be controlled by 
discipline alone, it is well to suggest to the patient that he make a sudden 
inspiratorv effort, that is to sa}, inhale quickly and shortly when he thinks 
he must cough Fins method of treating habit cough is often effective 

M} own method of reducing the number of respirations and limiting them 
to the diaphragm (hiring the waking hours, I believe, may be justly considered 
as another plnsical means to control useless cough I explained this method 
in full at the last Washington meeting of this association in my address on 
the subject of “Medical Care of Thoracoplastic Cases’”’ 

The last method of controlling cough is by medical means These are too 
numerous to mtntioii here, so I will limit myself to speaking merely of a few 
Plain water taken in small sips will help to control the merely irritating cough 
Sodium chloride in rather large quantities taken with food will help when 
the expcetoration is so tenacious as to make the ejection painful The various 
alkaloids of opium arc often resorted to in combination with expectorants, 
such as ammonium chloride, ammonium carbonate, balsams of peru and tolu, 
licorice, chern laurel water and glycerine Hou'ever, the most efficient anti- 
cougli remedy in my experience is heroin, and I mention this not without a 
feeling of regret It has been mv privilege to serve in three military depart- 
nients of this country the regular armv, the U S Public Health Service 
and the U S Veterans’ Bureau In none of them is the use of heroin allowed, 
simply because it is thought that the dispensing of heroin might lead to drug 
addiction I am willing to confess that I have prescribed it from the time 
when It was first put on the market, and I cannot recall a single case m 
which addiction to heroin developed, perhaps because I w-as exceedingly careful 
The largest dose I have ever prescribed was gram (0005 Gm ) every four 
to SIX hours, with the direction to give less as cough subsides, and I have 
never written a prescription w'lthout the injunction to the druggist Ne 
repetatur sine ordine ’’ When heroin cannot be prescribed, codeine is the best 
substitute Of course, surgeons have a right to resort to hypodermic injections 
of morphine after a thoracic operation to allay the cough, but I feel sure 
that their experience also is that such injections to control painful cough and 
to diminish hurtful succussions lead to morphinomania only in the rarest 
instsnccs i£ ever 

I present these suggestions, not in the spirit of criticism of Dr Archibald’^s 
valuable contribution, but as a possible help in the management of the cough 

Dr Frederick T Lord, Boston Dr Archibald’s paper brings up for dis- 
cussion an important and often perplexing problem as to the best treatmen 

6 Kno^f, S A Medical Care of Thoracoplastic Cases, Arch Surg 12 
298 (Jan) 1926 



LOCKWOOD—EMPYEM 4 


317 

not to be accurate, because m the case of the lung there is a constant inside 
pressure of 15 pounds (6 8 Kg ) to the square inch through the air passages , 
but, provided there is no obstruction in the air passages, this pressure remains 
the same, whether the lung is expanded, collapsed or compressed and therefore 
this factor need not be considered We must therefore come to the conclusion 
that the greatest amount of blood is found in the expanded lung less in tlie 
collapsed lung and least in the compressed lung 

In reference to Dr Eggers’ paper, his observation was exceedingh inter- 
esting, and the words selective action forcibly bring out Dr Eggers’ meaning 
Of course, the pressure within the thorax cannot select one part more than 
another, there wnll be an equal amount of pressure on all parts of the lung, 
the reason why there is an effect on the diseased part is that the pressure is 
more effectne there That particular part, previous to the pneumothorax, is 
edematous, and there is some destruction of tissue The lung m that particular 
portion has lost its elasticity, consequently, the pressure on that part will be 
more effecti\e than the pressure on the normal part of the lung If, on tlie 
other hand, the same portion had already undergone cicatrization, the sup- 
posedly selective action would not be observed 

De William Leeche, St Paul, Minn I should like to mention two cases 
of foreign bodies in the bronchi with results analogous to those that Dr Graham 
had in his experiments, namely, multiple abscesses In one of the cases i 
pimento, in the other, bits of peanut, had become lodged in the bronchi 

De. E a Graham, St Louis I shall trj' to be brief, although there is a 
temptation to speak a good deal on this long list of papers 

I W'as glad that Dr Lilienthal made the statement w'hich coincides cntirch 
wuth my own opinion about these cases, nameJj, that at the present time there 
cannot be any standardization of treatment in cases of pulmonan suppuration 
Furthermore, results which are important in a sjmposium like this are of 
necessity applicable only to the t>pe of cases which the author is thinking 
about when he makes his report For example, I know that I do not operate 
in certain cases of suppuration of the lung when others do I know cqualh 
W'ell that I operate in certain t^pes of cases when other surgeons perhaps 
would not operate 

Therefore, wdien we are speaking of pulmonan suppuration, I think each oi 
us has a certain resen'ation in mind which it is often difficult to express and 
describe when one deals wnth patients treated b\ a certain method and other 
patients treated b^ other methods 

If all cases of puImonar 3 suppuration without regard to tipe or distmctmn 
are placed m one large group, the proposition must be faced at once that no 
matter w’hat form of treatment is gnen or whether or not am treatment is 
given, the mortalitj rate will be high Win is that true’ One reason is that 
at least in the experience of Singer and me self, based on more than 300 case' 
of pulmonare suppuration, 10 per cent of the cases ha\e been associated with 
carcinoma of the lung, it has not alwa\s been primare carcinoma but it lias 
at least been malignant disease of the lung 

With the present unsatisfactorj method of treating patients who haee malig- 
nant diseases of the lung 10 per cent, if the senes is large enough ill die 
no matter what is done for them There is also a large percentage oi patiei ts 
with pulmonan suppuration, at least in our experience, who have eereb^al 
embolism or cerebral suppuration or meningitis Mam oi these patients ha^e 
come to us with these features alrcade de\eloped 



INFECTIONS OF IHE LYMPH NODES OF THE 
BRONCHIAL TREE 

\VILUA^[ LERCHE, D 

ST PAUL 

I lie lr,nlicoI)roncIiial lymph nodes, as described by Sukiennikow,' 
were bnefl} oulbned In me m a recent paper* Tlie bronchopulmonary 
nodes, .dso described by Sukicnnikow', arc found mostly at the angle of 
dn ision of the larger bronchi (fig 1 ) Miller ^ stated that the broncho- 
pulmon.ir\ nodes and h mph follicles arc rarel} found beyond the third 
division of the m.iin stem bronchi, but that l}mpboid tissue aggregated 
m m.isses of \anable sizes are found throughout the lung The situa- 
tion of these m.isses m.n be jicnbronchial, periarterial, perivenous or 
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subplcural According to Miller, there are five locations at which 
lymphoid tissue is particularlv found (1) wdierc the radicles of the 
pulmonary vein arise from the pleura, (2) wdiere veins arising from 
the distal end of ductuh alveolarcs join venous trunks situated on the 
pcriphcr}^ of the primary lobule (anatomic unit) , (3) where veins 
arising near the place at which bronchi or bronchioh divide, join larger 
venous trunks which may be situated in septums of connective tissue, 
(4) at the distal end of the ductuh alveolares, and (5) at the place where 

1 Sukicnnikow, W Topographische Anatomic der broncliialen und tracliea- 
Icn Lympli drusen, Berl klin Wchnschr, 1503, p 316 

2 Lerche, William Infected Mediastinal Lymph Nodes as a Source o 

Mcdiastimtis, Arcii Surg 14 285 (Jan ) 1927 

3 Miller, W S Studies on Tuberculous Infection III The Lympliatics 
and Lymph Flow m the Human Lung Am Rev Tiiberc 3 193 1919 
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Despite the fact that this t3pe of operation has been reser\ed lor the most 
refractorj cases, essentially the cases of chronic suppuration that continue tor 
periods of years, and despite the fact that man\ ha\e been cases of multiple 
abscess and similar conditions, it seems to me that our results ha\e been 
reasonably satisfactorj For example, in this series ot fort3-fi\e cases, there 
have been three deaths which I w'ould ascribe direct^ to the operation One 
was the case of hemorrhage to which I referred Two were cases of cerebral 
embolism, presumabl3, air embolism occurring during the cauterization, which 
resulted in instant death In addition to that, howe\er, there are four other 
patients w^ho died while still in the hospital, I am willing to sa\ that the3 
died as a result of operation, but death occurred from four to ten weeks after 
the cauterization They include ( 1 ) one death from acute cardiac dilatation 
sixteen days after cauterization, ( 2 ) one death from P3emia, in this case, 
abscesses w'ere scattered throughout the body, if we had recognized that, we 
would not have kept on wmrking at the lung, ( 3 ) two deaths from cerebral 
suppurative complications — meningitis in both cases 

Thus, seven patients have died in the hospital follow'ing this procedure, a 
mortality of IS per cent In addition, during the three 3 ears that we ha\e 
been carrying out this procedure, we ha\e learned that fi%e other patients are 
dead These patients died of various conditions not attributable to the opera- 
tion of cautery pneumectomy Tw'o died during attempts made elsewhere to 
close bronchial fistulas Tw'o other patients were said to have died of pneu- 
monia Possibly the3 had a recurrence of pulmonar3 suppuration, the3 died 
from a year to a year and a half after operation In all, 25 per cent of 
these patients are dead, but 43 per cent are well, entire healing has occurred 
and bronchial fistulas or other conditions ha\e not resulted An additional 
IS per cent of patients are free from s3mptoms and are back at their usual 
duties Some of them are laborers who perform heaw labor, others are house- 
w'lves , but the latter have bronchial fistulas There are an additional 13 per 
cent on whom operation has been performed within the last six months who 
are well and free from S3Tnptoms, but I do not know 3ct what the results 
will be There is one case, or 2 per cent, concerning which I have not been 
able to get a follow-up report Twent3-five per cent of the patients arc dead, 
but 73 per cent are known to be free from S3mptoms at the present time, 
most of whom are back at work earning their living and carrving on their 
usual occupations Of the total number of forty-five cases in mv o\ n experi- 
ence, there was onl3 one death from hemorrhage 

Now a word or two about bronchial fistulas I have a iccling tint In« 
been expressed once or twice at this S3mposium that bronchial fistulas had 
better be let alone Some of the speakers do not agree, but in mv o\ n 
experience in the majorit3 of instances, after bronchial fistulas have cca=cd 
to be of use the3 heal spontaneouslv I think too much tinkering is done 
with them I think the operation of closure of the bronchial fistulas is serious 
In m3 cases fatal air embolism has occurred, which is as tragic as anv death 
that could result from an3 operation of anv tvpe and still more tragic becau e 
one does not expect it 

I have been astonished to listen to the discussion on pneumothora' beciu^e 
I had thought that if there was one treatment which had been found to be 
effective in certain cases of suppuration of the lung, it v as pneumo’ho'-a' I* 
has been amazing to hear a controversial discussion on that subject 1 did 
not bring our statistics along, but Singer and I have seen manv pat cm 
with cases of acute abscess of the lung recover alter the periormance <i 
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but conitnuntc-itc ficcly ^Mth each other On the other hand, according 
to Millci, vahcs prevent tlie passage of any injection mass from the 
plcui.il Jyinplmtics into the deep lymphatics of the lung, since the valves 
in the connecting vessels between the pleural and the deep lymphatics 
point toward the pleura Therefore, when the normal drainage of the 
deep Ijmphatics of the lung toward the hilum is prevented, the flow may 
he into the pleural Ijmphatics Miller suggested “that this arrangement 
of the vaKcs, probably explains why tubercles may be found m the 
pleura and not m tbc deeper part of the lung “ It also probably explains 
the formation of acute nontubcrculoiis abscess w this locality Valves 
pointing toward tiie hiliim h.avc been found in the mam trunks draimng 
the plcur.vl lympliatics and also m the lymphatics about the pulmonary 
\cms ncni the hilum The lymph from the lungs, the bronchi and the 
lower part of the trachea .iiid its bifurcation, as w^ell as from the larger 
part of tlic jileura, is received In the tracheobronchial nodes The 
hmph.itics from tlic picur.i of the inferior half of the lower lobe 
according to Cunningham, pass tliroiigh the ligamentum pulmonale and 
dram into the prc.iorltc lymph nodes 

'J'herc arc two routes by which micro-organisms can enter the area 
drained In the Iraclicobronchial nodes 1 They may be carried into 
the lower respiratory passages by mhalalion, penetrate the epithelial 
lining and be conveyed to tlic tracheobroiichml nodes by the lymphatics 
Rogers “ observed that seven days after guinea-pigs had inhaled tubercle 
bacilli, b) being spmycd wntli an emulsion of tuberculous sputum, tuber- 
cles were iiiacroscopically visible in liie lungs, and the tracheobronchial 
nodes were distinctly enlarged 2 The micro-organism may be earned 
Ity the blood stream, and, after passing through the wmlls of the vessel, 
m.a}' gam the Ijunphalic system and be conveyed to the tracheobronchial 
nodes Krause " found that 

After subcutaneous (right groin) infection of guinea-pigs with massive doses 
of tubercle bacilh they were found in tlic lung and tracheobronchial nodes at four 
days At any given tune during the period from four to twenty-six days after 
infection there arc more bacilli in the tracheobronchial Ivmph nodes than in both 
lungs 

5 Cunningham, R S On the Development of the Lymphatics in the Lungs 
of the Pig, Anat Record 9 69, 1915 

6 Rogers, J B Further Observations on the Arbficial Tuberculous m ec- 
tion of Guinea Pigs Through the Respiratory Route, Am Rev Tuberc 

1920 

7 Krause, A K Tuberculosis m the Guinea Pig 
Infection, with Particular Reference to the Tracheo-Bronchial ymp 
Am Rev Tuberc 4 135, 1920-1921 
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the next meeting of the American Surgical Association m ^\hIch I opened a 
tuberculous cavity and tried to make the resulting stoma permanent, it was 
impossible to do so, and the stoma closed The patient still has tuberculosis 
Now as to the air embolism, if Dr Graham will work with the patients 
head low'er than his heels, he probabh w'lll not get air embolisms 

Dr a O Wilexsky, New York I ha\e been much interested in Dr 
Crowe’s experimental w'ork, because a number of jears ago I tried to make 
an abscess of the lung, and the method I used was the following I per- 
formed experiments on both dogs and cats I took a bronchoscope and passed 
it into the trachea As at that time there were many cases of abscess of the 
lung, there was no difficulty in getting the contents of the abscesses, and I 
injected the latter directly into the trachea Either nothing happened or the 
dog was sick for a day or two and then gradually reco\ered, ultimateh an 
abscess did not form I think the dose of material was gnen so suddenh 
that the reflexes of the animal w'ere sufficient to expel the mass of material 
injected I am interested m Crowe’s w'ork for this reason, when a focus of 
suppuration is established in anatomic relation with the air passages, as b\ 
his method, the dose of infection is brought dowm constantlj in small quantities, 
and I think that is the reason why the infection materializes into an abscess 
of the lung It is interesting to note that so manj of the children in whom 
Dr Graham found sinus disease reco^ered after the condition ot the snuiscs 
was cleared up 
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Among Its sc\cral functions is the major one of limiting the spread of infec- 
tions, and m no infection is this office so manifest and so well performed as in 
inbcrcnlos.s Whether tubercle bac.ll, are inhaled or ingested, practically evely 
natural infection begins at that moment when they shall have passed the mucosal 
cpithclinm and have gained the snbmncosa There, between the cells of a bodily 
structure, Ihov are always, first within the province of the lymphatic system, and 
all that are con\e\ed further will, within a microscopic distance be carried into 
hmphatic \cssels and proceed by these for variable distances At countless places 
thci will meet with intercalated collections of lymphoid cells that range from the 
inuiulcst aggregations to large Ijinph nodes It is impossible to escape the 

idea that one of the resisting functions of allergy lies in the latter’s ability to 
fix bacilli promptly where they settle and thus impede or prevent their further 
distribution Ljmphoid masses will act similarly, though in another way In 
e\crj instance in which infections is established w-e must believe that both the 
Ijmpliatic sjstcm and allerg\ are contributing their part to the sum total of 
resistance 

When intcro-org.itiibtjis settle in a lyniplioid mass or in a l 3 miph node 
111 the lung, the) may (1) become destroyed in situ or remain latent, 
(2) inflammatory reaction ma)’’ take place followed by bealing, with or 
without deposits of calcareous matter, (3) suppuration may take place, 
and the node nnolved ulcenite into a bronchus, or (4) into the paren- 
clnma ol the lung and give rise to an abscess of the lung 


urpouT or casls 

Casf 1 — A man, aged II, Iiad had measles and whooping cough in childhood, 
otherwise lie Iiad been well, ,iItIiougIi he had never been robust Tw'o months 
licfore he came to me for examination, he Ind noticed a sliglit pain a little above 
the right nipple and a slight cough accompanied by a scant but offensive expec 
toralion of purulent material Tlic symptoms soon subsided Tw'clvc days later, 
he had a sescre pain just above the right nipple, at the same time, he had an 
attack of coughing with the sudden expulsion of large quantities of extremely 
oflensne smelling material The patient had been w'orking up to the time of 
the rupture of the abscess, whicii happened while he was being jolted in riding w 
an automobile over a railway' crossing He w'as then in bed for awhile According 
to his statement, he did not have fever throughout this sickness The cough and 
expectoration gradually became less, and the odor disappeared The lungs were 
normal, except for a few' rales in the right lung Results of the examinations of 
the sputum for tuberculosis were negative Roentgenograms showed that the 
right lung had not cleared up in the triangular area (a a a, fig 3) that probably 
had been the seat of the abscess The shadow', b, ni the roentgenograms proved to 
be two concrements probably expelled from the cavity of the abscess into a 
bronchus The patient was advised to have the concrements removed bv bron- 
choscopy, but he cougheel up the larger one without aid a few hours later 
Bronchoscopy was postponed at his request Two weeks later, he coughed up 
the smaller stone The cough and expectoration gradually ceased, and tne 
patient’s health has been good The suppuration probably started m the tissue 
surrounding the concrements in the bronchopulmonary nodes Whether u 
micro-organisms had been latent or of recent arrival, they had appaieiitly )ce 

of low virulence 
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the trachea unaccounted for The sum total of the contraction 
of all the muscles involved results m a sudden diminution of intra- 
thoracic capacity, witli a corresponding concentric rise in mtrathoracic 
pressure The latter is readity demonstrable iMth a pneumothorax 
manometer and needle inserted into the thorax during cough And, 
furthermore, the height of the manometer reading during cough v ill be 
the same regardless of which portion of the chest caMt} is tapped, thus 
demonstrating the existence of a uniform concentric rise in pressure 
from all sides Hence, a uniform pressure is exerted on all portions of 
the lungs An outlet for this increase in pressure is sought and is found 
in the sudden escape of air from the lungs through the trachea, lari n\ 
and buccal cavity This sudden expulsion of air is recognized as the 
common manifestation of cough 

An}^ foreign substance in the tracheobronchial tree may be capable of 
stimulating the cough reflex However, it has been demonstrated repeat- 
edly that a tolerance to the excitation is rapidly obtained — in a matter of 
minutes — whereby the reflex is lessened and often temporaril} entirely 
lost On the other hand, all portions of the pulmonary tree are not 
equally excitable Jackson - concluded from bronchoscopic obsenations 
that the finer subdivisions of the tracheobronchial tree, together ^\ ith the 
alveoli, show decidedty less cough production from instrumen- 
tal contact than the larger bronchi, ivhile Remberg,^ vorking villi the 
fluoroscope, found that secretions in the peripheral bronchial tree ( filled 
through a bronchial fistula) did not produce cough m bronchi of the 
fifth, fourth or third order, cough being produced onh w hen the second 
or first order or the trachea is filled While operating under local 
anesthesia on a patient with a long standing pulmonar\ abscess which 
had recently been exposed by thoracotomy, w^e obsened that cough was 
readity initiated when the larger communicating bronchi were jirobed 
In a case of pulmonary abscess, ojiened through a large window m the 
chest, in the base of which there opened a number of bronchi and 
bronchioles, w'e made the observation that cough was readih initiated 
when a probe w^as inserted into one of the large bronchi, while a smilar 
procedure w^as without effect m the case of the bronchioles 

Moreo^er, the act of coughing, although itself primarih a forced 
expiratory effort, is immediateh preceded or followed b\ a markedh 
increased inspiration This becomes most CMdent during a so-called 
spasm of coughing, when one observes a rapid succession of deep inspira- 
tor}’^ and increased expirator} efforts 

2 Jackson C Cough Bronchoscopic Observations on the Cough Reflex, 
T A kr A. 79 1399 (Oct 21) 1922 

3 Reinberg, S A Roentgen-Rav Studies on the Phvsiologv and Pathologv 
of the Tracheo-Bronclnal Tree, Brit J Radiol 30 451 (Dec ) 192^ 
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Casf ^ A mail, aged 23, Iiad had whooping coiigli at the age of 3 years 
SlioriK after tins attack, he aspirated a brass cuff link Since this accident he 
had had a cough, at first it was dry, but it gradually became purulent, and the 
spiituin bad a fetid odor JIc had often had vomiting spells since the accident 
Tlie patient i\as referred to me at the age of 14 Roentgenograms revealed tlic 
cuff link in tile right bronchus (fig 4) He had a right bronchiectasis and club- 
iniig of tlic fingers Rronclioscopic cxamnntion revealed a stricture of the right 
bronchus a little bcloi\ the origin of the upper lobe bronchus Granulation tissue 
and a great deal of pus were seen Tiie cuff link was removed Some time 
later the patient returned, and he was advised to try bronchial lavage and treat- 
ment tliroiigli the bronchoscope, but the ad\icc w'as not accepted At the age 
of 23, he again returned and wanted something done for the cough and for the 
foul expeetoratioii The sputum amounted to 300 cc in twenty-four hours, 



Fig 4 (case 2) — Roentgenogram showing the cuff-link in the right bronchus 


examinations for tubercle bacilli were negative Tiie urine was normal Roent- 
genograms after injection of lodircd oil 40 per cent sliowmd broncliicctasis of 
the middle and lower lobes of the right lung (fig 5) I intended to perform a 
graded thoracoplasty, but the patient developed cerebral symptoms and died o 
abscess of the brain 

Necropsy bad to be limited to the right lung (fig 6) The lower and middle 
lobes w’crc pink wutli darker areas of red The upper lobe bad the pigmented 
appcsarance usually found in the lungs of the adult city dweller The right 
tracheobronchial groups of lymph nodes consisted of a firm reddish mass 
measuring 2 5 by 4 5 cm The inferior group was similar m color and consistency 
and measured 2 5 by 5 5 cm The groups of nodes at the angles of 
of tiie bronchi to the middle and to the lower lobes were large Jn-m, one 
measuring 3 by 1 75 cm Nodes 2, 3 and 4 encroached on the vessels The ne 


16 Pancoast, H K , Dunham, K, and Baetjer, F H Clinical and X Ray 
Findings m the Chest of Normal Children, Am Rev Tubre 6 331, 192^ 
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lobe of a tuberculous pulmonar} caxjt}, and noted that the inaternl 
dropped to the bottom of the cavit) With three successuc coughs it 
was spread into the middle lobe, then transported to the lower lobe ol tlie 
other side and finall}^ coughed up This important obserration afloriK 
a Msual demonstration of the spreading action of cougli, and suggests 
the mechanism of the production of bronchial embolism Ballon noted 
a similar phenomenon w'hen iodized oil had been injected into the 
bronchiectatic canties of a patient After a few' minutes cough was 
seen to empty the cavities and disseminate the oil w idely throughout the 
pulmonary field Ameuille points out that this illustrates how aspirated 
infectious material may be scattered by cough to all portions of the lung 

Still another mode may be suggested whereb\, under certain condi- 
tions, the expiratory effort itself maj be the means of spreading or 
forcing material deeper into the pulmonar) tree rather than expellmi, it 
For example, one may assume that there is a block, such as might bt 
produced b} a plug of mucus or a bronchiolar spasm, m a proMinal 
bronchus Then one may imagine that material distal to the block is 
forced toward it by the expiratory forces during cough, is unable to 
pass the block and then, immediately after cough, is carried on the 
rebound distally beyond its original depth of penetration either toward 
the original aheolus or now' into new' areas Thus in figure 2 it i'* 
assumed that a block exists at A, then the material B approaches A 
during cough and immediatel} afterward is carried di^talh toward or 
into the aheolus C, or possibh into other alieoli distal to the blotk ‘'lub 
as D or E 

Howeier, regardless of the exact mechanism whcrclw the result i^ 
obtained, it has, as noted preciously been repeatedh obserced clinu ilh 
that cough may be the means of spreading material m the tracheo- 
bronchial tree The follow'ing experiments arc presented with the ciew 
of demonstrating the truth of this assumption 

EXPERrCfCXTAL CrCTHOD 

In order to be able to \isvalizc and stcurc pcrrnnHin records oi ilu acn>- 1 
of cough on inatenal in the tracheohronchnl ircc \\c used a suhsniici wlmh 
would cast a shadow be roentgen rai The iodized oil was sc U did in\ in-i 
of Its excellent roentgenographic properties the case of its inirodiKtion nd 
the possibilitc of incorporating it with other substancis Tlirci 'd- oi i \pi ri 
ments c\ere planned one with oil alone another witli itjual pird oi il < oil 
and thick sputum (obtained from a patient with hronclmctasis ) whuh \ 
thorouglih mixed hi being drawn back and forth rcpiatidh thrmub i arr o 
mouthed siringc until a perfect emulsion was ohtainid oi a ilmdiu ap;'' " 
imatch equal to the oil alone and another witli thick itincnm- n i- i - ■ 

5 Ballon D H Ltpiodol m the Diagnosis oi Bronchopuln < ran I < ■ 

the Bronchoscopic klitliod \rch Otolarimr 3 -ihi (\la\) 
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«l 11.1 l.m„cl.. ,0 tl,c ,n„ldlo ai.d lower lotos wore conslncted Dor,l,r„„rS, , 
fibros.s rsas .narkcl a, Jl.oso a„d ,l,o bronch.al walls trfjhlraai 

.rolls 1 lie nodes at llic angle of <l.i isioii lo the upper lobe were soft and 
.1111 iracolic dig 6 ) Tlie d.ircrence color belli een the upper lobe 

Z iu,l'ir 'n 1 Z"""" =‘''"““>1’"= ''‘■minahon of .he nodes from 
I c iiuddle and loner lobes sl.oiied oiilj a small amount of p.gmentetion, wide 

Ibe gr.iss appearance of .be nodes from .be upper lobe was that of TOrkd 
-IIl(hmcO<:is m.jvcu 


h.is shown that pigmentation is present in the lungs of 
hnni.iii heiiigs more tlian 23 days old In the normal lung, some of the 
fmci pnrlic/es of carhon and other inhaled dust may enter the alveoli 



Fig 7 (case 2) — Roentgenogram of the fresh specimen of the lung alter 
injection with sodium bromide solution, and the various groups of nodes covered 
with lead foil corresponding exactly with their forms The arrow points to the 
stricture caused the cufflink The right group of tracheobronchial nodes m 
the specimen uas in close contact with the trachea and the right bronchus, with 
the lower pole overlapping the bronchus The apparent separation is due to the 
angle at which the roentgenogram was accidentally taken 

and be carried by phagoqdes through the alveolar wall to the lymphatics, 
which convey the dtist-laden phagocytes to the tracheobronchial nodes 
On their way thither, however, much of the dust is deposited m the 
tissues along the lymphatics, in the lymphoid masses and in the broncho- 
pulmonary nodes Pigments may be found m practically all the hssues 

17 Sliingu. S Ueber die Staubmhalation bei Kindern Virchows Arch f 
path Anat 200 207, 1910 
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placed on an inclined plane of 30 degrees, head up, so as to lacililitc the 
flow of the oil into the finer bronchi Cats were the experimental subjects 
in all instances but one, in -which a dog ^\as used 

In nearly all of our own series of cases the injection was made b\ the 
bronchoscopic method All the injections were made b\ Dr Dai id Ballon, 
of the department of otolaryngology in the Roial \ ictoria Hospital \Vc 
agree with his attitude that at least in the first injection oi the oil the broncho- 
scopic method should be used, for the reason that this is the onK method 
which can yield a satisfactory and direct visual examination of the injected 
field Reference should be made to Dr Ballon’s papers for a full statement 
in this respect Later injections may well be made b\ the indirect transglottic 
method, aided by proper posturing The results of this method ha\c been 
satisfactory w’hen combined with the information afforded by the first broncho- 
scopic examination 

Preliminary experiments w’cre then conducted in order to determine the 
rate at wLich iodized oil or the iodized oil-sputum emulsions flowed into the 
pulmonary tree under light general anesthesia This was done b\ taking a 
series of roentgenograms at inten'als of from two to three minutes, beginning 
immediately after injection Four animals were used, two with the oil alone 
and two wath the emulsion The rate of flow' in all instances was approxi- 
mately the same Thus, it was found that the larger bronchi were outlined in 
from two to four minutes, that from eight to ten minutes were required for 
good penetration of the finer bronchioles and that maximum penetration, as 
determined by the roentgen ray, took place in from twcnt\ to lwent\-fi\c 
minutes It is, of course, obrious that a true flowing action will not occur 
with masses of thick tenacious sputum, so that in experiments with this 
substance it w'as unnecessary to take into account the time clement 3 Inis 
it was clear that if any “indrning’ action of cough were to be ob«er\ed 
the cough should be induced as soon after the introduction oi tlie material 
as possible and the roentgen rat record should be taken miiiicdiateh Tin re - 
fore, the procedure was to introduce the material, stop anesthesia and take 
a control roentgenogram By this time, about two minutes hating passed, 
cough could be induced, following winch another roentgenogram was taken 
all of which could be done in well under fitc minutes, and conseeiiientit before 
penetration of the finer bronchioles would normallt hate occtirnd \s coon 
as cough was obtained, narcosis was continued and this process coiihl lie 
repeated as often as desired so that one might watch the itirilier atiioii oi 
subsequent coughs 

EXPERIMENTAL OBSERtATIONS 

In the present article, we shall consider nicrcit tiie dircet letnni oi 
cough on the material introduced into the traclicolironehial tree and sh dl 
purposely omit from discussion all sccondart conijiheatioiis noted, smli 
as pulmonar)'- edema, pneumonia, massne coIla])Sc oi the lung and t!u 
development of abscess of lung We hope to pulilish tiuse olisirt - 
tions in the near future 

Action of Cough on Iodi~cd Oil oi lodizid Od-S futun l.n d' < t 
As similar results were obtained both with the oil alom aid v ith x < 
emulsion, they are considered under one head ^e\tntcin iniMtn 
were made in this group two of which were un-nect"-iul b c no' . ' 
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I f mc:xs\cs at the age of 5 Since the attack 

she Had Iiad a cough and had evpcctorated a thick purulent material of a foul 
odor The patient was well developed, the fingers and toes were clubbed 
L\ainination of the chest rL\cakd lagging in the base of the left lung, dulness 
in the left side below the fourth rib bronclioNcsicuIar breathing on the left side 
below the second nb and in the right avrlla, and moist, large rales oeerthe left 
side oi the chest on inspiration and cspcciallj on expiration On bronchoscopic 
exaniination, purulent material was obscrecd coming from both lungs and con- 
striction ot bronchial necks was noted Roentgenograms showed heaey mark- 
ings in botli lungs, but espccialle at the dnisions of the bronchi to the lobes on 
botli sides, win re pronounced fibrosis and calcified nodes were seen (fig 8) 
Points of calcification were seen toward the periphery of the lungs, probablj 
indicntiiig healed innannmtore processes in Ijmphoid masses The diagnosis 
was Inlateral hronchiectasis witli abscesses following measles in childhood 


C \st 4 — A girl, aged 24, comphined of difficult} in breatliing and a chronic 
cough with more or less purulent expectoration since she had had w hooping cough 
at the age of 3, at the age of 21, she had had influenza The amount of sputum 
\aried, and at times it was relatnclv small, but she said that she had frequent 
‘colds” with prompt increase of the purulent expectoration, there was no dis- 
agreeable odor to the expectorated material, and it was negatne when examined 
lor tubercle bacilli She had a wheeze respiration and considerable d}spnea on 
exertion The patient eeas of small stature, she had marked k}-phosis and nght 
scoliosis The fingers eecre clubbed The anterior wall of the chest was flat, 
expansion teas limited, cspccialle on flic left side Breath sounds came through 
belter on the right than on the left side, the inspiration was more difficult on 
the left There were man\ bubbling nales and squeals, especiall} on the left, 
pleural thickening on both sides, an area of dulness o\cr the middorsal area and 
cmplnscina o\cr the outer portions of the lungs Roentgenograms showed fairb 
hea\} markings throughout the lungs, particularly in the upper lobes, the 
bronchopulmonar} nodes at the angle of dnision to the upper lobes and the 
tracheobronchial nodes were markedlj enlarged, cspecialh the left and inferior 
groups of the latter (fig 9) Bronchoscopic examination showed the tracliea and 
left bronchus red and inflamed with an area of darker red to tlic left of tlie 
carina, purulent material was seen coming from both lungs The diagnosis was 
bilateral bronchiectasis following whooping cough in childhood, wnth probable 
suppuration of nodes m the inferior tracheobronclnal space. The attack of 
influenza three years preMOUsl} may ha\e gi%en rise to the suppuration I told 
the patient that the suppuratnc nodes might ulcerate through the tracheobronchial 
w'all A few w ecks later, she w rote that she suddenly had coughed up pus that 
differed from the usual purulent sputum and that she felt better 


Bronchiectasis occurs in )^oung children, and the majority of cases 
of bronchiectasis in adults that can be traced to childhood are sequelae to 
measles or whooping cough Brauer said 

The statement that the majority of cases of bronchiectasis are congenital, is 
due to the fact that although in children inflammatory processes of the lung 
often occur as for example after measles, it is not alwa}s elicited m taking tie 

histor}' 

20 Brauer, L Ueber Pathologic und Tberapie der Bronchiek'tasien 
Muneben med Webnebr 72 964, 1925 



Figure 3 Figure 4 

Fig 3 (cat 20) — Extent of penetration of iodized oiJ-sputiiin cinuI''ion 
three minutes after injection without cough 

Fig 4 (cat 15) — Widespread penetration of iodized oil three minutes alter 
injection and immcdiatch after induced cotiglis without tracheal compression 



Fig 5 (cat 11) — Fine difTti^e spn ni e . ludi'ed oI pj' 
minutes after injection and om minute a nr it dt etd << _ 
compression 
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in four, and tnhcrculosis in one In all these cases, enlargement of the 
bronchopulmonary and tracheobronchial nodes were found The size 
of the bionchopnlmonarv nodes ranged between that of a pea to that 
of a small walnut, but m most instances, they were the size of a hazel- 
nut or a kidiiCN bc.m 'I he tracheobronchial nodes varied in size from 
that of a pea to that of a small hen’s egg Thirteen of the twenty 
c.ises vere comjilicaled by bronchopneumonia, which accompanied 
ulioujiing cough in nine of the cases The average time from onset to 
dc.ith 111 the ten cases of whooping cough wms about twenty-eight days 

In the majoiit} of cases of infection of the bronchi or of the lungs, 
the micro-organism enters the lower respiratory tract by inhalation 
‘\ftei penetrating the ejnthelial lining, it reaches the submucosa and at 
once cnteis the hmphatics and begins its journey towmrd the tracheo- 
bronchial nodes, which it m.n reach unless intercepted by one of the 
interpol.ited lymphoid masses or nodes With continued microbic 
imasinn. the nodes enhirge and ma} ultimately become blocked, and 
as the hniphatic drainage fails, the micro-organism w'anders through 
the hmphatic wall into the surrounding tissues, wdiere inflammation 
ensues '1 he mfl,immator\ process may subside and healing take place, 
or it m.i} progress and become chronic, the enlarged nodes (by 
pressure) and (he infkimmatioii in the bronchial w'all or in the pen- 
bronchinl tissue thus furnishing two factors mducive to the development 
of hronchiectasi', y\s the innamniatori jirocess spreads, it involves the 
muscukiturc, the elastic tissue and the cartilages of the bronchial walls, 
and the surrounding tissues With infcctne material stagnating in the 
obstructed bronchi, the pathologic picture of destruction in advanced 
bronchiectasis described in textbooks gradually develops The rapidity 
with wdiich lymph nodes increase in size is notable in one of the cases 
reported by Forgeron,'^ that of an infant, aged 3 months, who died 
a few^ days after the onset of influenza At necropsy, congestion of the 
lower lobes with edema wms found Bronchopulmonary nodes fonned 
masses the size of large hazel-nuts, associated wuth periadenitis, the 
tracheobronchial nodes were seen in masses varjnng in size from that 
of a small kidney bean to that of a large almond It seems probable 
that the congestion and the edema of the low'er lobes in this case may 
have been caused by jiressure on tlie vessels by the swollen broncho- 
pulmonary nodes 

In case 4 in a paper recently published by me,“ enlarged tuberculous 
eparterial nodes compressed the bronchus to the complete obliteration of 
Its lumen , in case 3 in the same paper, the enlarged left tracheobronchial 
nodes (nontuberculous) caused pressure on the left mam bronchus 
In case 2 in the present article, the bronchopulmonary nodes at the 
angle of division of the middle and lower lobe bron'^hi caused pressure 
on the vessels, and the bronchial necks were fibrous and strictured In 
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Action of Cough on Tenacious Sputum Jnjcchd u'lfh Jodistd Oil ~ 
Six injections were made, all through a tracheotoim tube The first two 
attempts were unsuccessful, as the injected material blocked tlie trachea 
and the animals died of asphyxiation It was then found that if the 
mass was injected at the beginning of an insjnratorc efiort it would be 
carried to a point just beyond the bifurcation, and hence at least unilateral 
respiration might continue Thus, in four instances we were able to 
note the effect of induced cough plus tracheal compression on thick 
tenacious sputum It w^as observed that although the mass might be 
forced slightly into the larger bronchi it w'as not broken up nor forced 
into the finer bronchioles or alveoli Thus, the material came to rest in 
a sensitive area m which it might subsequently induce noriinl rcflc\ 
cough This was found to take place, and subsequent roentgenogr ur- 
show^ed that the material w'as soon expelled Figure 9 show's the massc'- 
fairly intact, and in figure 10, taken after cough witii tracheal comiucs 
sion, no great change is noted, w'hile m figure 11, taken thirtc inintitc'' 
later, no foreign shadow' is noted, the material having been cxjiclkd 
Apparentl}', then, whereas cough may tend to drnc a fitiid substance sucIi 
as iodized oil or iodized oil-sputum emulsion deeper into the jnilmonarc 
tree it is incapable of similar action on such material as thick tcincimis 
sputum 

CLINICAL APPLICATION OF Till OIISI K\ \TION S 

Since It has thus been showm that cough ma\ actiiall\ force milcnil 
similar in consistency to iodized oil deeper into the piiImoinr\ trci, tin 
question logically follow'S wdicthcr or not, in certain siirgit il procedures 
cough IS not more likely to be a danger than to pnxhiu ".lU l\ If this 
were the case, the aim should be to abolish rather than to in. tint iin the 
cough reflex This problem arises jiarticuhrh in thorocojikistic operi- 
tions for the compression of a tuberculous lung containing c uitus \ 
considerable quantity of fluid pus ma\ suddenh lie expressed mio tiu 
trachea and larger bronchi as a result of ojier.itne imniinil ition- md f ill 
mg m of the chest w'all In jiatienfs ojieraterl on under loc.il ine-tln si i 
as so gcneralh recommended fm order to jircstnc the cough nlh \ >, o- 
under extremch light general anesthesn cough would 1 h indit<<l 
immcdiatch It is likch then, that the jiatient wlnle getting ml oi , 
jiart of the pus, might easile force some of it into tin ah ml ir s] r, - 
the healtln lung Haeing armed in the aheoli it in i\ n idih n n nn 
a sufficient time to cause In contact an acute tubcrcnk'is cm ' ' 
other hand, this comidieatioii might be obeiatid b\ tin iis. m j. ii 
anesthetic and b\ sufficient niorjihine both be lore o]> r iin-; m ] 
it least twenti'four hours tlurealter to abolish tin < ought ” 
and the jiossihk effect of graMl\ tan be obviated In oj) r iiii j . i ) t' 
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Mackhn h.is described the elastic membrane and the part that he 
thinks It jikiys in tlic "recoil mechanism” of the bronchial tree It 
seems to me that if the nerves to the affected lobe should become 
nnolved In pressure or infection, the physiologic movements of the 
bronchi m that .irca might be curtailed or abolished, and that a more or 
less comi)lete relaxation of the bronchial walls would take place, thus 
changing the bronchi into passive and fixed receptacles for the accumu- 
l.iting jturuicnl material 

Casi 5 — \ cliild, aged 12 months, according to the mother, had been m 
good hcaltli until it suddenlj became sick witli a severe cold three weeks before 
entering the hospital 1 he attending physician had made a diagnosis of bronchitis 



Fig 10 (case 5) — Roentgenogram showing collapse of the right lung, partic- 
ularly the upper lobe , right main bronchus at almost right angle , abscessed nodes 
(o, 0 , a) m inferior tracheobronchial space 

There had been increasing difficulty in respiration, and inhalations of steam had 
been used The mother said that the child had not had fever There had been 
a brassy cough During the third week of sickness, there had been a gradually 
increasing dysphagia It had been suspected that there was a foreign body m a 
bronchus, and the case was referred to me On the night of admission, 

■child’s temperature wms 100 F by rectum, the pulse rate was 110, respiraUon, 30 

Dyspnea was marked, and a steam tent was used Except for the finding o 

moist rales over both lungs, the results of the physical examination were negative 

24 Mackhn, C C A Note on the Elastic Membrane of the Bronchial Tr« 
of Mammals, vvith an Interpretation of Its Functional Significance, Anat Recor 
24 119, 1922 
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SUMMARY AND CONCLLSIONS 

1 The physiolog}' of the act of coughing is considered 

2 The expenmental results of the action of cough on iodi 7 cd oil 
iodized oil-sputum emulsion and thick, tenacious sputum w Inch had been 
injected mtratracheally into cats, are presented 

3 It was observed that cough alone increased the rapidiU and degree 
of penetration of iodized oil and iodized oil-sputum emuhion , this vas 
even more marked when tracheal compression was applied thus show iii^^ 
an actual “mdrivmg” action of cough 



Fig 11 (cat 13) — Taken after tlic rcnionl of the tnclKOU in\ iiiIk ct ^ i 
tion of ancstlicsia and thirty minutes after figure 10 \o loreipi i 

shown, the material haaing been expelled/ 

4 A similar “indrning” action of cough on llmk tLiiieioii- ^i»uu in 
w'as not noted 

5 The relation of cough to certain jx)^to])tr itiM fnilinon tr\ (nir;.I 
cations IS brief!} discussed 

6 It is concluded that cough nia\ tend to drnc fluid -ub'vtii'- 
similar to iodized oil deeper into the pulmnnin tnt and ih i it i 
incapable of like action on a hca\icr suhst met, such as ilm! l< i -'ll - 
sputum 

7 We wish especial!} to draw attention to the net th t lu ' 

usual action of cough is to cxikI material inan the trit’a.'.n ’ ■ 

tree, it ma\ under certain conditions, actualK bring ab ut i' < < > i - 

result that IS drnc material deeper 
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nuasnrn|^, 25 1,3 2 cm The nodes ,n the ,nfcr.or tracheobronch.al space fomed 
I n.iss 3 5 In 3 cm, coiUnminp: from about 3 to 4 cc of pus Tlie mass was 
ad icrcnl to the csophaRus, to tlic pcncarclmm, to the bifurcation and to both 
nniii bronchi, as ucll as to tlie adjacent part of the right lung, uhich I'S 
1 limited consolidation iti the corresponding area The mass extended to the 
spinal column, displacing the esophagus posteriorly and to the left (5g J]) 

icrc tile mass was m contact with the pericardium, the esophagus and the 
bifurcalion. tlic hinpli node tissue had ulcerated aw'a\, so that the wall of the 
.vhsuss at these three iioiiUs was formed bv tlic three structures named, the 
ahsccss, tlicrcfore, might iin\t ulcerated into any one of the three organs 
Kcsnils of cxaiiiiii.ition for Inhcrcle bacilli and other micro-organisms m the pus 
were negatne Jiijcctioiis were made into a gninea-pig, unfortunately, it died in 
tightccii d.ijs Microscopic sections sbow'cd caseous tuberculous Ijmph nodes 
Tile cultures taken through the hroiichoscopc showed Slrc/^tococcus vmdmts and 
.Staf'livincocrii'! aurrm 

Tilt prcuous good iicalth of the child, a sickness of only three weeks’ dura 
tioii, with gradualK increasing dsspnea and djsphagia, should have made possible 
a diagnosis of form.ition of an abscess 


Attj ni.ijor oijcration in so jotmg a child with pronounced difficult) 
in brc.ithtng 3\onkl olnioush have been out of tlie question The only 
chance for recoieri uonld therefore have been Ihrougli a spontaneous 
rnpturc into the hionchial tree In the literature there are reports of 
necrojisies on thddrcii uho died follow nig idceration of abscessed 
tuberculous nodes into the bronchi , in llicse cases, scars avere found else- 
w litre in the hroiuliial walls, nuhcating that similar processes had taken 
]dace before and h.id been followed by' complete healing In a recent 
paper,- I reported cases ni wdiich large nontubcrciilons abscesses of the 
tracheobronchial nodes ulcerated into the bronchi, follow'cd by prompt 
rctovcr\ The rajiidity with wduch these ahsccss cavities closed ivas 
aslomshnig In one of tlic cases, I observed the opening in the tracheo- 
bronchial wall through the hroiiclioscope on the third dav after the dis- 
charge of the abscess, and it w'as remarkably' small As it is impossible 
to foretell w'helher an abscess m one of the tracheobronchial spaces 
■will ulcerate into the bronchial tree or into one of the surrounding 
organs, it occurred to inc that “puncture” of the abscess through the 
tracheobronchial w'all would he a logical procedure in cases seen in the 
advanced stage and in wdneh death was imminent from obstruction to 
respiration To this end I have devised an instrument to be operated 
thioiigli the bronchoscope, as shown m figure 12 The bronchoscope 
devised by me has four channels, namely, one for the light carrier, 
one for the operating instrument, one for suction and a larger one 
through wlncli the surgeon can obseive the field of operation unham- 
pered by the instruments introduced The operation should be per 
fonned under the guidance of the eye, therefore the shank that carries 
the knife blade is flexible proximal to the blade, so that the latter can 
he brought into view by pulling the wire (fig &) The shank runs 
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0 3 cm I,. ,1 cl.iW 1 year old and {rom 0 3 to 0 5 an m adults would 
piohably icacli tlic ahsccsb cavity The visualization of the topographic 
anatomy in tlic area to he punctured is imperative On the proximal 
part of the shank is a guard with a set screw and a millimeter scale, 
so that the surgeon can limit the depth of the puncture by setting the 
guaid 'Jhc wall of the abscess may be unevenly thick, and the first 
jninclurc may not reach the pus cavity, it therefore may have to he 
repealed a little distance arvay The instrument for “punctunng” is 
placed in the hronchoscopic channel before the latter is introduced into 
the trachea, and the operation can he quickly performed, it should be 
done with the patient m the Trendelenburg position and under local 
anesthesia in adults and without anesthesia m children 

This method of operating first occurred to me four years ago after 
hronchoscopic examination m case 4, but I did not have the instrument 
for "puncturing ’ made until after the necropsy examination m case 5 
In tins case, the method described ivould be the operation of necessity, 
in cases 1 and 2 in ni} recent paper,' it would be the operation of choice 

SUM MAKS 

'1 he Ijmph.Uic system is the drainage apparatus of the lung 
Inhaled dusts, after entering the pulmonary 13 'mphatics are carried in 
the Ijmpb current toward the central depot, 1 e, the tracheobronchial 
nodes, and so arc bacteria whether inhaled or blood-borne On their 
journe) tow'ard the tracheobronchial nodes, bacteria may be intercepted 
and settle m lymphoid masses or bronchopulmonary' nodes 

Much attention has been paid to tuberculous infection of the 
tracheobronchial nodes, w'hilc nontuberculous infections of these nodes 
have received little notice Tuberculous as well as nontuberculous 
infections of the tracheobronchial nodes occurs m both children and 
adults The bronchopulmonary' nodes have received little attention clini- 
cally vet they may be the source of abscesses of the lung Tuberculous 
as w'cll as nontuberculous suppuration occur m these nodes 
The tracheobronchial and particulaly the bronchopulmonary lymph 
nodes mav be potent factors in the causation of bronchiectasis in 
childhood 

I have not found any clinical leference to the lymphoid masses, 
but as they, like the lymph nodes, act as filters, bacteria may settle m 
them, and they may therefore become centers of suppuration 

The healing of inflammatory processes m the lymph nodes is often 
followed by calcification Such concrements m the tracheobronchial 
and the bronchopulmonary nodes not infrequently ulcerate throng 
the bronchial wall and are expelled by mouth Concrements in 
bronchopulmonary nodes may ulcerate into the parenchyma and give 
rise to abscess of the lung In roentgenograms of the chest, points ot 
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for cough uhich is, to be regarded as oi ad\amagt to tin patient \ 1- i . 
leads to the expectoration of abnormal material in the air pa<<ac<.‘; ch a*, 
foreign bodies, blood and secretion From one tenth to mic third m the 
inhaled foreign bodies are thus expelled When there is proiu^e bleedinc nun 
the air passages or flooding with abundant pus from the rupture oi ali-ceev 
or empyema, death from aspln xia is Jikclj unless the fluid can he expelled 
If, under such circumstances, the cxpulsnc power of cough is unpaired In 
artificial pneumothorax, or the cough reflex is absent in consequenee t>t uncon- 
sciousness from anesthesia or other cause, the danger is niticli increased 

On the other hand, under certain circumstances cough mat be a source ot 
considerable danger With a weak meocardium, cough caused In m acute 
respirator} infection or passne congestion nne oeertax an airtade htirdeiied 
heart and become an important contributing cause of cardiac lailure W nh 
hemoptysis caused by tuberculosis, cough mat dislodge the tliroiiihus in a 
bleeding a'essel and lead to renewed hemorrhage In llic presence oi pulnioinn 
tuberculosis, the exertion and licightened air pressure within the tlinrax la i td 
by cough mav actnate or keep actne the tuberculous process The expulsun 
b> cough of infected material from one place to another in tlie bromlnai 
tree may spread infection into prctioush uniiuolacd regions 

Considering these good and ill efifects, it is no wonder that there is li'tU 
unanimit} of opinion as to the treatment of cough On the whole howiMr 
cough, m spite of Its dangers, is usualh to be regarded as ot adeanlaie to 
the patient, and should ordinanle be treated onh b\ those inelliotls v hicli 
attempt to improec or eliminate the cause It would certainh s-uer 

not to attempt to subdue cougli and expectoration 1)\ drug' wlnii there is 
such foreign material within the air passages as blood or pus IJiu wlun 
the patient is harassed and fatigued, and his skcji is disturbed b\ uiijirodue 
tive cough. It maj then be desirable to attempt its control h\ driit s e\in 
though some risk mas be taken bj so doing It I uiiderstaml l>r Vrehibild^ 
experiments corrcctls, there is nothing iii his results whicli imlicaU' tint ii 
w'ould be ■desirable to change this practice, as lualerial oi tin ctiisi'iuus ot 
tenacious sputum did not appear to be drncii further into tie hnii !o eoi h 

Dr J M Bisaillox, Portland, Ore The worl which Dr I,ar e II di 1 it 
the Unnersits of Oregon in demonstrating sensors iierse lilaiuu' m tl - 
lung migiit base an important bearing on tins subject inrtieiilirh i- <- n -ti 
the nature of the. cough reflexes ssliich art iiiu'er iloeu 'lon The . 
nerse endings ssere found more in prepoiideram e n the hiiiht o 1' i . 
at tlic point of disisioii of the broiiclii 

Dr r '\ C ScRisjGiR, Montreal, Ouc One or two jh>ii ^ < ecuro ’ ’ 
in respect to Dr Grahams rcferciiee to tlie aciisatiuii oi n '> ri'u ^ ” 

use of iodized oil, it is a real danger and 1 base e nco' a t '■i d 
times 

Smaller bronchi are k" trrilabk tlian larger breiieln 1 ’■i ' ' 

m ssbicii Dr \rchtbald directls opened an "’ll ee^ ci i'< > ’ ’ 

ssalK cnlircls free from am cough reflex ‘^rialhr l'-> 0 e ’ ’ ' 

or probed rtadils ssithout producing cough ssIiiK ii''i ’• - ' ’ ' ' \ ' 
iinmediatch results in cough 

Regarding postural drainage, I recall a c t eu ' e ' ’ 

tnloMS ssith casitation During the lir< gre - <i lee, 'i 
ounces (04 lo 0 s2 Gm ) oi fluid jm' ra i i l I t r ’ i ' > 

effort on the part oi the j'atunt Tie li_el s\ , ; ’ 

rest of the bods \fter operaiien there ss i > e .1 > *■ 
oi IIlfcClK'n Tin degree ol fluidiix e * 'i j 's „ e 
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Vn^Xc^-i's *''''** " ''” ^ *' •''PP^'-ciUly subsides without the formation 

Dr Icrchcs ohs^r^ntlons and Ins instnimoiU for dealing ^vlth the type of 

in fiction tliat does not break through the trachea and is difficult of access is 
iMocdiuglx interesting ‘U-cess is 


Di( \ A\ Gmi n Vw \ork Tunc docs not allow for a long discussion of 
Jtr terches cases I iia\c done some intratracheal and nitra-esophageal work 
for tht tnst tunetLen icars. and I ha\c used Dr Lcrchc’s instruments I hau 
alu.ns htcti ifuprtsscd with tlic ingemnU with which the} were devised I think 
Dr Icrcho has courage and skill and vision in his work 


Dit L\aut'» GRAHAVf, St Louis I want to sav just a word or two, partic- 
iilarh nlmiit the suggestion Dr Lcrchc makes concerning the relationship of 
enlarged tracheobronchial glands to the production of bronchiectasis The work 
of Mullin of Cleveland has been cnusiructed largclv around this idea I felt 
lint from previous remarks most of the members of the society were not familiar 
with It It IS iiitercstiug work — the work of a rhiiiologist who has produced 
cnlarguiietii of the tracheohrouchial glands cspcnmcntall} in animals b} infec- 
tion ot the nas il sinuses It closelv simulates the work that Dr Crow has 
alnadv reported, although Dr Mulim did not produce abscesses of the lung, but 
produced enormous enlargement of the tracheal glands lie has made the inter- 
1 sling suggestion in stvtral of his articles that hroncliicctasis in children may be 
duo to the pressure elTects of enlarged trachcohronchial glands resulting from 
infection of the nasal sinuses 


\s I said in a previous discussion, I have felt that there is more than a grain 
of truth in this idea, and it is for that reason that for some vears we have been 
paving almost as much attention to the nasal sinuses in chronic pulmonary 
suppurations as wt liave to the lungs It has been gratifying, even in chronic 
cisLS, to sec the piilmonarv symptoms clear up after proper attention to the 
insal sinuses One secs this sort of thing happen rcpealcdlv In a child wath 
the historv of m un vears of chronic pulmonarv suppuration, even with moderate 
or advanced hronchicclasis, with extensive suppuration in the nasal sinuses, the 
aippuration m the nasal sinuses cleared up and the child stopped coughing He 
niav go along for eight months or a vear without any evidence of pulmonary 
iiivolvcnicnt except the coughing up of a little sputum in the morning, but he 
IS practicalh free from all of liis former symptoms He has an attack of acute 
coryra, the nasal sinuses are acutclv mfcctcd again, and he is brought back 
with all of his former symptoms — cough, sputum and fever After he has been 
kept home from school for a couple of weeks, and fairly conservative treatment 
ndmmistcrcd, bv means of repeated washing out of the nasal sinuses, the pu- 
monary symptoms again promptly disappear Sometimes, if one is persistent an 
patient' enough after two or three cvclcs of the first event, the child will not have 
anv further attacks of pulmonary suppuration I am sure, therefore, that there 
is some connection between enlargement of tlie trachcobronclual glands and 
chronicity of pulmonary suppuration Whether or not it is from pressure, am 


not prepared to say 

One other point Dr Lcrche brought up is the question of the ^ 

the traclicobronchial glands into the trachea of calcified bodies, so-called brondi 
hths Broncholiths are not uncommon In my own experience, I mv 
them present m 2 per cent of all cases of bronchopulmonary suppuration 
has to be careful m trving to find them because they are small but unt 
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bronchi or bronchioh diMcIe (fig 2) In regard lu the oi 

lymphoid tissue, IMiller ■* said 

They should be of interest to the patholognt as ucll a' tia clinicnn {< r thc'-r 
masses frequenth scrie as centers to which b\ menus ni tlie l\mj>h di' 

case processes man be connejed The smaller mns«ts oi hmphud ti'-siu man 
like the hmph nodes, act as filters interpolated in the hmpli circiiliii n Thc\ 
also sene as centers to which phagoentes earn their collected material I 

have followed through serial sections numerous small tubcreles situated in l1 
parcnchjma of the lung, in e\cn instance I ha\e been able to trace thur oriem 
to one of the situations in which I hanc described hmphoid tissue as being p'c'cnt 
in normal lung 

The lymphatics of the lung are found in the walls of the bronchi 
along the arteries and veins and in the pleura In the broiubi lint 

V 



1 ig 2 — Schematic lungitiidmal section of a prinnr\ I I'-nli /» i ' 
bronchiolus respiratoruis wliicli dnides into two (hictnli ihi. Itii d 
one of winch is carried out in detail a n a three itrn ft' ic I I ' 
r, ahcolns pulmonis, P !, pulmonare irtere PI piihn' nr n / 
\cssels 1 3 , > -1 the fi\e points nientiotiefl n the t\ i' , 
hmphoid tissue is represented h\ the , /’ i i i , 

( Miller) 

possess cartilages two sets oi l\m]>hitH' ire irr ■ e ' 
enclose the cirtiiages and are conneeted with t wh s f i> 

\csscls between the cartilage'- Ihtre is i 'iivV I’’*' ' >' 
in the smaller hrtanelii L\an[ilnlu- <h, i.n i> < ”- * > 

aheoh Tlic nonnal How ni the Knndi m tie b” . 
part of the pleura i' toward tin liiltun 1 !)• ’•i i- - 
of hmplnties in tlie jdeuri the-e Kn’,*' " > - t • 

•4 Miller W Tie Pi tnb < r 

\int Record 5 loji 


i 




I noRACJC SURGERY IN AMERICA 

\ Kni<OSIT( r A^D AN OUTLOOK 
WILLY AIEYER, iM D 

Oil lodkmt^' hack o\ci the last thlrt^ years, one sees that it ivas 
pniicip.iIiN 1-cll of BitlTalo, Matas and Parham of New Orleans, Green 
and l.incua\ of New \ork, Quenu and Tufficr of Pans, and Garre, 
Kuliner, I'liedrich and Saucrbruch of Germany, the latter tlien assistant 
•u \on Micuhc/ s surgical clinic in Bicslaii, who m their combined 
t horn'll indcjiendent pioneer work laid the foundation for the structure 
soon to he elected, and t'.irc the principal impetus to the evolution of 
ihoiacic sm^er\ m Us present modern ^mrb 

1 rue enough, e\en before that, the chest liad frequently been inased 
with imjnmil\ without tlic Iiclp of apjiaratus designed for the avoidance 
of the acute pnenmothor.ix 'i'hc surgeon had simply taken a chance, 
l)ctaii‘'e methods for the definite cvcliision of such an occurrence, wntli 
Us possible fatal result, were not known at that time The opening, 
with perfect s.ifet\ and ])ursuant to a definUe plan, of the so-called 
"\ngm" pleural caMtN — that is. one w-Uhout adhesions between the 
\ iscenil and the costal pleura and w'lthont the after effects of a former 
aeiUc snhnciUc or chronic mnammalion — and the method of operating 
wuhm the tliorax with the same safely, cquanimit) of mind and results 
as in the ahclomcn date fiom the work of the men just mentioned All 
of this work was performed m the last years of the nineteentli and in 
the hcgmmng of the tw cnticth century The time from 1898 to 1904, 
ihcrcfoic, should be considered as that of the birth of modem thoracic 
surgery 

At that lime only a spark wms needed to set aflame this material 
gathered from the various countries in order to illuminate the whole 
civih/ed w'orld This spark wms supplied wdien the Aanencan Medical 
Association, through Us Section on Snrgerj' and Anatomy, placed on 
the program of the annual meeting to be held in Chicago m 1908 an 
mtei national symposium on ‘Tntrathoracic Surgerj' ” Professor 
Schaefer of London and Dr Saueibruch, then professor extraordmariiis 
of the University of Marburg, were the invited guests, together witli 
representatives of the Ameiican medical profession, foremost among 
whom w'cre Samuel Robinson, Natlian W Green, H H Janeuay/ 
George E Fell and John B Murphy, men particularly interested m this 
chapter of surgery The year 1908 might tlierefore be considered tie 
beginning of modern thoracic surgery' on a larger scale in Amenca 
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m \Vasl™glon, 1922, tlut, for (he sake of safety, apparatus for the 
use of clifTcrentml pressure should always be on hand when the thorax 
^^as to be entered In othei words, the surgeon who incises the chest 
\Mthnut such preparation lakes unjustifiable chances in handling the 
patient, x\hosc life it is his duty to protect with all available means 
Meanwhile Gw.ithmc\, following Tiegel’s principles, adapted his 
well known aneslhesia apparatus to the needs of thoracic surgerj^ by 
fastening the rebreathing bag, wdiich had already been m use for many 
\e.iis, lighth on the face of the patient The application of the usual 
unxtures of various anesthetic gases plus oxy'gen under pressure, 
whcrc\cr employed wnth the help of this apparatus, w'as found to be 
suftkicut, simple and safe Some surgeons still made use of pharyngeal 
anesthesia by blow-ing the gas under pressure directly into the pharynx 
tlirough tubes placed in the nostrils The negative chamber, positive 
pressure cabinets and intratracheal insufilation had become obsolete 
At the Lenox Hill Hospital in New' York, the space occupied by the 
thoracic paxihon w'as given to the roentgen-ray department, which could 
not find am other quarters and wdneh needed to expand This necessi- 
tated the dismantling of the negative chamber in 1923, of course, all 
parts were sa\cd and stored But will the chamber ever be recon- 
structed’ Most likely not From a purely scientific standpoint, the 
dismantiiiig of this negative chamber must be considered a loss, for it 
was the most complete plnsical apparatus of its kind in the wmrld It 
might have been useful in the future in emergencies, e g, in acute 
emphysema of the mediastinum and the extrathoracic soft tissues and 
also in complicated j^ostojicrative conditions In such instances it might 
saie life wdien all the usual hypodermic, intravenous and chemo- 
therapeutic attempts, including blood transfusion, have failed and only 
such physical means, the breathing of oxygenated air under pressure 
fo) a nuntbc) of hoius, can restore proper heart action Patients not 
completely" enervated may" perhaps stand tlie rubber rebreathing bag 
over the face for hours w'lthout being anesthetized, but I am sure that 
the majority will be too feeble and will eventually die I believe tliat a 
cabinet of some kind is required in such cases, so that the patient w"!!! 
be in an almost sitting posture, wnth the apparatus covering the head- 
somewhat on the lines of the old Brauer apparatus In such a cabinet 
the patient will be able to breathe air and oxy"gen under pressure witli 
comfort for as many" hours as may be found necessary to overcome the 
great danger of a failing and otherwise intractable heart muscle 

I shall never forget an experience I had in 1910 After a bilateral 
vagolysis for a sacculated esophagus consecutive to cardiospasm of long 
standing perfonned on a depleted woman, aged 46, the heart failed to 
respond to the usual means of stimulation The placing of her hea or 
nine hours in our plus-pressure cabinet, the only one available at t a 
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iiosi)itals, thc> NMll find u]>to-dalc help, and the lives of many will be 
sa^ed by caicfnl, tiaincd obseivalion and by timely intenrention But 
wh.it facilities do the} find in smaller communities with the less elaborate 
but al^\a^s well equipiicd, hospitaP In many places such patients are 
often left to die .ifter a di.ignosis of sevctc “internal injury,” because the 
ic.ichings of jnesent da} thoracic singer} have not yet reached the medi- 
cal piofe^^sion at large Those who arc no\\ called on to minister to this 
cla^v of patients vith seccre internal injnr} of the chest have not received 
the training in tins branch of medicine at the medical colleges that they 
ha\e leceacd in iierformmg operations on all other parts of the body 
'J'he teaching of thoracic surgery, at least of its principles, is there- 
fore a much needed addition to the medical curriculum Probablj some 
have already introduced it. or arc about to do so, but as far as I know, 
tills has not been done in medical colleges at large, and yet this training 
IS an absolute necessity It will, of course, burden still more the already 
ovcicrowded cinriculnm of the medical students, but wise adjustment 
liy the proper committees will overcome this difficulty' Less important 
subjects nitiv be left out and thoracic surgery added At present, the 
student IS ic(|uired to Know the anatomy and jihysiologv, perhaps also in 
some colleges the surgical pathologv, of the chest and the organs it con- 
tains Ojrcrative surgery of the chest, radical and conserv'ative, and 
nftei-lieatmcnt should he added It is so fascinating that, once begun, 
the majoiitv of students will be enthusiastic over it, and the young sur- 
geons I feel confidciU, will never give it uj), they' will be glad to add it 
to llicir daily i online Ihcy will quicKlv realize the necessity of being 

prcpaied to meet the possible dangers of acute pneumothorax, and that 
the technic of ojicrations within the chest is not difterent from that of 
operations on the abdomen , they vv'ill also see that it is not proper for 
the well trained surgeon to draw the dividing line of his work at the 
chajihragm, thus being obliged to leave surgical conditions above this 
muscle to someone specially' trained 

While It IS pi opci for large institutions with many himdreds of beds 
and w'llh a vast amount of material to have specialists for every branch 
of surgery, scientific and operative, this cannot be done m small towns 
If not all, at least the majority', of the members of the attending staff o 
smaller hospitals will soon have to lake active interest m the cure an 
alleviation of patients with thoiacic diseases From the attending 
physician down to the adjunct, they will have to meet on common 
gionnd, they will have to cooperate and establish the borderline in sii 
acute and chronic cases when the patient’s treatment must pass ronj 
the internist or specialist to the surgeon And what a benefit t us v'l 
mean foi the further rapid, more detailed evolution of this brmici 
surgery' Many' minds working m the same direction usua y o 
better, quicker and moie important results than does one man wor 

alone 




Fif: (civo 2) — Rncntj,(.nnRnm showing bronchiectasis of the right middle 

nnd the lower lolies, after injection with lodircd oil 40 per cent The arrow 
points to tile stricture caused Ii\ the cun’hiik 



Fig 6 (case 2 ) —Drawing showing hardened specimen of the lung i to <5 
indicates bronchopulmonary nodes, 7 , inferior tracheobronchial nodes, 8 , right 
tracheobronchial nodes , 2 , 3 and 4 are encroaching on the vessels , 4 is encroach- 
ing on the middle lobe bronchus 



SUPPURATIVE PERICARDITIS 

KHPORT or THREE CASES * 

EDWARD W PETERSON, MD 

NFW \ORK 

Snp])iirativc pcncarditis is a disease not often recognized during life, 
winch accounts for the relative rarity of the performance of pericar- 
diotomy Only slightly over 100 operations for tlie relief of this 
disease are recoidcd in the surgical literature I have added the reports 
of three cases 

CASE REPORTS 

Cask ] — — Toscpii Giordiaiio, aged 1 year, of Italian parentage, was 
admitted to the haliics' ward of the New York Post-Graduate Hospital on 
No\ Id, 1916 He was breast fed and previous to the present illness had been 
hcaltln For four weeks before admission to tlie hospital, be had been ill with 
fc\cr, rapid breathing, cough and an expiratorj grunt After two w-eeks ther*- 
was impro\enient for a few dajs, followed b> a recurrence of the symptoms 
Tilt appetite was fair the infant did not lomit and slept poorly On admis- 
sion, he w’eighed 21yj pounds (96 Kg), the temperature was 992 F , pulse 
rate, IdO, respiration, 52 Tlie infant was fairlj well nourished and developed 
He appeared acutelj ill and was d\spneic 

Physical Jliaiitiiialtoii — The head and the neck presented nothing abnormal 
The lips were dr} and scabby, the tongue was coated and the buccal mucosa 
was clean The child bad four upper and two lower teeth The pharynx and 
licart were normal Many mucous rales w'crc heard over both lungs, there 
was diilness oier the left lower lobe, posteriorly' Bronchial breathing was not 
heard The abdomen was moderately' distended and tympanitic No masses 
were palpable, and there was no point of tenderness The liver was palpable 
2 cm below' the costal arch The spleen was not felt The extremities w'ere 
normal except for some sw'cllmg of the dorsa of the feet 
A provisional diagnosis of resolving pneumonia was made 
November 16 A roentgenogram of the chest sbow'ed consolidation of the 
low'cr lobe of the left lung 

November IS Scattered subcrepitant rales w'ere heard throughout both 
lungs, posteriorly Over an area of the chest, anteriorly, from 2 cm to the 
right of the sternum to the left midaxillary line, respiratory murmur and car- 
diac sounds w'crc distant Bronchial breathing w'as heard at the apex of the 
left lung 

Novembd 20 A roentgenograplnc examination showed a fairly extensive 
pericardial effusion Pleural effusion was not present 

November 23 Dr Roger Dennett aspirated about 25 cc of thick greenish- 
yellow pus from the pericardium A culture showed BacHlns mfluensac 

Ope) atwu —On November 25, with the infant in a semisitting posture, a 
local anesthesia (0 5 per cent procaine hydrochloride solution) was given an 
a curved incision made along the left margin of the sternum and out over the 
fifth costal cartilage The cartilage was resected, the internal mammary artery 
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'It the lutij Mtller- ^ntc<l tlial the quantit\ ot h-niphoid tis-ue in the 
iiinq- McrtiNt' trnni thiidhood to old ntrc owing- to irritation from the 
-eontinuoa- dcpoMt- ot dii-t- In ca-e 2 the patient had lu^t had whoop- 
111" touji whnli 1- alwa\- atLominnied In ioine bronchial infection 
and ]iroiniiI\ ai-o miection of the hronciiopiilnionan nodes when he 
H'-jiirated tin. tiiti link I rc^h intcction w"*-- therehi supenniposed, and 
tlic alrcad\ inic'.iC'l nodc> liecanie blocked with infectt\e matenah 
winch c\tLiulin.,' irom the hinplntn.-' into the ^iirroundin" tissues gave 
ri'C to infiamni ition ind (k-triiction ot the !\inphatic5 hence dust was 



I 14 6 tca?e 3' — Roeaicerngram showang marked fibrosis and calcihed node* 
a i 1 . dna^ in or broadii on bo h sides especialh m the right lung at 

L. ard I ab'Ces' at ^ bilateral bro"chiectasis and abscess The left side was 
njec ed wi h lodi'ed o I 40 per eeiit 

nOt earned to the middle and lower lobes CofHn tound that 
hanphatiC" will grow into granulation tissue bur where there is a 
chronic intlammaton process wath new infection constanth added the 
l\Tnphatics are descrot ed as shown b\ Koester 

IS Codin T H On the Growth <>i L^-mphatics in Granulation Tissue Bull 
lohns Hopkin? Ho'P 17 277 I?06 

19 Koester Die Bedeutung der Lrmphgerasse bei der chroaisch-granu- 
hrerden e"tzimduncr Berl klin \\ cliu'-chr 20 /4S iSSo 
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The Iicarl beat was rapid but regular Murmurs, enlargement or disnlace- 
ment were not noted J he abdomen was flat and tender, masses, rigidity or 
hernia w’crc not present The liver ant! spleen w'crc not palpated The 
CNlrcniitics were normal The knee jerks were equal but sluggish, otherwise 
(he reflexes W'cre normal 


The Icnipcrature was 101 F , respirations, 36, pulse rate, 132 
T he follow'ing morning, on examination of the chest, a few small, crack- 
ling rales were heard just outside and below the left nipple Bronchial' breath- 
ing was heard o\er tlic same area Dulncss w'as not noted on percussion over 
this area Unnaljscs were negatnc The diagnosis of bronchopneumonia 
was made 

'\ complete blood count rcrcalcd hemoglobin, 70 per cent, red blood cells, 
4,600,000, white blood cells, 13,200, differential count polymorplionuclears, 
68 per cent, hmphocj tes, 31 per cent, eosinophils, 1 per cent 

Com sc of Ilfiidf; find Operation — The child apparently improved rapidly 
after admission, and on the third da\ of her slay in the hospital the tempera- 
ture became normal, respirations were about 28 and her pulse rate, 120 On 
the fifth da\, after her temperature had been normal for two dajs, she had 
a sudden rise in temperature to 104 F, the pulse rate became more rapid 
(144) and respirations rose to 60 Fxamination of the chest at that time 
apparenth did not show am abnormalit\ of the lungs Examination of the 
heart showed a slight enlargement of the cardiac area to the left, but none 
to the right of (he sternum No friction rub or murmurs were beard The 
heart sounds were somewhat distant and weak The roentgen-raj examination 
rcNcaled the total area of the heart markcdlj increased and the borders of the 
heart straightened with a broadening in the region of the superior vessels 
suggesting the likelihood of pericardial exudate Another rocntgen-ra> exami- 
nation was made the following dav and the foregoing sjniptoms were confirmed 
The symptoms remained about the same, and on June 23, eight davs after 
admission to the hospital, the pericardium was aspirated and a small amount 
of thick jcllou’ pus was obtained The needle was inserted in the fifth 
intercostal space about 0 5 cm to the left of the sternum and was pointed 
upward and toward the right side 

There is much discussion as to the best site for a pericardiocentesis Osier 
says that the fourth or fifth intercostal spaces near the sternum are the sites 
most often selected Hibblom advises the fifth interspace just mside the left 
border of dulncss Kockcr recommends the fourth or fifth interspace to the 
right of the sternum, if there is considerable dulncss to the right If the 
diaphragm is depressed, Osier says that the best point is high in the angle 
bctw'ccii xiphoid cartilage and the left costal margin, the needle being directed 
backw'ard and upward There is probably less danger of going through the 
pleura at this point A small aspirating needle about 2 inches (5 cm ) long 
should be used, the greatest care being taken to insure an aseptic operation 
After the diagnosis of purulent pericarditis w'as confirmed, the patient was 
transferred to the surgical service Examination of the chest at that time 
showed more marked signs of a pericardial effusion The heart sounds \yerc 
distant, the pulse fairly strong and the heart rate, about 140 and regular ^ 
area of cardiac dulness at that time extended on the left side to the anterior 
axillary line, in the third, fourth and fifth interspaces, there wms some enl^arge- 
ment to the right of the sternum No murmurs or friction rub were hear 
Thick mucous rales were heard over both lungs anteriorly and posteriorly 
No areas of bronchial breathing were heard 
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In tlic ctiolog\ of bionchieclasis, the following factors are commonly 
considcicd aspirated foicigii bodies, kinks of the bronchi, pressure by 
ancunsm oi tumor fiom without, giowlh in the bronchus, tuberculous 
or s\pbilitic stiictuic, \\ebs, bioncbitis, peribronchitis, bronchopneu- 
monia and idcniilic infection, •inflncn/a and tuberculosis, occasionally 
prcssiiic fiom enlarged hmph nodes is mentioned 

In llie Miiiiig, the hmphatic s\stem of the lung is “open,” and the 
lMn])h nodes of the Iironcinal tree aic j)iobabIy affected m every case of 
infection of the lowci rcs])irator\ tract, but in wlioopmg cough, measles, 



Fig 9 (case 4) — Roentgenogram showing the heaviest markings m the upper 
lobes and at the division to upper lobe bronchi on both sides Arrow a indicates 
enlarged nodes in the left tracheobronchial space, arrow b points to abscessed 
nodes in inferior tracheobronchial space 

mfluen 7 a and tuberculosis the nodes seem particularly prone to become 
involved Forgeron reported twenty necropsies in children between the 
ages of 3 months and 5 years m which death was due to whooping cough 
in ten cases, to influenza m two, to diphtheria m one, bronchopneumonia 
in one, edema of the lungs in one, mixed infection with tuberculosis 

21 Forgeron, H I’Adenopathie tracheobronchique simple chez I’enfant, 
These de Pans, 1922, p 191 
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Match An acute suppuraluc otitjs media developed in the left ear 

Match 21 Thoracoloiu} was performed under local anesthesia, with removal 
of 3 inches (76 cm ) of the eighth rib, posterior axillarj line A large amount 
of pus was evacuated 

Match 23 The pericardium was aspirated and 1,600 cc of thick greenish 
pus withdrawn Culture of this pus showed pneumococcus, t>pe II 

iMarch 25 Tlic sixth and seventh left costal cartilages were removed under 
local anesthesia, the internal mammar} artcr} was ligated, and the pericardium 
was exposed bj blunt dissection The heart was adherent to the anterior 
pericardial wall An incision was made in the pericardium to the left of the 
adherent heart, and about 1,500 cc of pus was removed with a suction apparatus 
As in ease 2, irrigation was not earned out, and drainage material was not 
placed III the pericardium The pericardium was sutured to the intercostal 
fasci and muscles The wounds were dressed dailj for five weeks, when both 
the cmpvema and tlic pericardial wounds were practically healed About 
this time, swelling of the feet and legs developed and myocardial insufficiency 
was feared The patient was returned to the medical service of Dr Shattuck 
who made the following notes 

5[a\ 1 "Lungs — right postcnorlv — from angle of scapula to base, dulness 
diminished voice and breath sounds and bronchial breathing with occasional 
fine moist rales Left, posleriorlv — dulness and diminished breath sounds at 
extreme base 

Heart Sounds are good , not rapid , regular 

Signs in chest show that there is still a considerable pathologic process, 
either unresolved consolidation, encapsulated or free exudate Roentgenography 
or exploratory puncture of right side, particularly, needed to clear up the 
picture ’’ 

Ma\ 3 The patient left the hospital against the wishes of the attending 
physicians 

Jutxc IS After the patient went home, the empyema wound opened, and 
considerable pus escaped Drainage continued for about two weeks Improve- 
ment was rapid and progressive from this time There was considerable gam 
111 weight and increase in stature, and satisfactory general development When 
last seen and heard from, the boy' appeared to be in perfect health 

S’lniiiiiary — 1 In this case the suppurative pericarditis was secondary to a 
severe attack of double pneumonia, and complicated by a left-sided empyema 
The infecting organism in the pericardial exudate was the pneumococcus, 
type II 

2 The pericardial effusion was discovered on the twelfth day, aspiration 
of 1,600 cc of pus was earned out on the twenty-fifth day, and pericardiotomy 
was performed on the twenty-seventh day of illness The sixth and sevent 
left costal cartilages were resected in exposing the pericardium The cavity 
was not irrigated, and drainage material was not placed in the pericardium 

3 Convalescence was protracted and stormy, but the patient eventua y 
recovered 

COMMENT 

Suppurative pericarditis, in my opinion, is never a primary disease 
It IS always a secondary or complicating infection of some lesion or 
lesions It is usually due to direct extension of infection from the lung 
or from the lung and the pleura It may follow wounds in the dies , 
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tnsc 3, there \\ere calcilicd nodes and pronounced fibrosis at the angle 
of diMSion of the bronchi to the various lobes, and the enlarged 
(tuberculous) infcnoi tracheobronchial nodes in case 5 caused death 
In compressing the hi furcation and hionchi The cases just mentioned 
indicate that, pailuiilarh in childhood, swollen lymph nodes, tuberculous 
oi nontuhciculous, ma} compress the bronchi as well as the vessels, the 
cfTcct of such comjircssion in the presence of infection may lead to 
hionchicctasis 

T wish to call particular attention to the bionchopulmonary nodes 
.IS potent factors m the causation of bronchiectasis m children The 
hmjihoid masses probahh act in a similar way at the divisions of the 
sm.illci bronchi When these nodes and masses arc enlarged, inflamed 
and associated with jicnademtis and edema, their position at the angles 
of dnision of the bronchi and bronchioh renders them peculiarl)' apt 
to interfere with the function of important structures The nodes 
ma} compress the bronchi directly, or the fibrous tissue following the 
acute periadcmtis ma\ constrict the necks of the affected bronchi and 
prc\cnt projicr \cntilation and drainage, the nodes may exert pressure 
on the \csscls and give rise to congestion and edema, or the nerves maj 
become a/Tccted by pressure or inflammation It has been observed 
that periadenitis w ith edema surrounding the recurrent laryngeal nerves 
in the mediastinuin has caused loss of function in the corresponding 
vocal cord, and that a similar cause m the case of the phrenic nerve 
resulted in insufficiency of the diaphragm Therefore, it seems logical 
that a similar cause may have the same effect on the nerves of the lung 
The nene supplj' of the lung, according to Miller,-- comes from the 
pncumogastric reinforced by branches from the second, third and some- 
times the fourth thoracic ganglia of the sympathetic nerve, the nerves 
follow' the bronchi throughout their course and are usually found 
associated wnth a branch of the bronchial artery in the layer of con- 
nective tissue which surrounds the bronchi The bronchial musculature, 
as described by Miller,-^ provides for the elongation of the bronchi 
and bronchioh during inspiration and the shortening during expiration 

In extreme expiration the dorsal and lateral branches form an acute angle with 
the mam stem bronchus, while m inspiration they open out, the angle becomes 
wider and at the same time they elongate This change is necessary in order that 
provision may be made for the adequate expansion of the air spaces 

22 Miller, W S A Study of the Nerves and Ganglia of the Lung in a 

Case of Pulmonarj' Tuberculosis, Am Rev Tuberc 2 123, 1918 

23 Miller, W S The Musculature of the Finer Divisions of the Bronchial 
Tree and Its Relation to Certain Pathological Conditions, Am Rev Tuberc 
5 689, 1921 
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cirainccl 7 lie iieM two patients had streptococcic septicemia, and both died 
Jn the fourth ease tiie bactcriologj was never clear So far as the pericarditis 
was concerned, a smear was made from the fluid aspirated from the pericardium 
and main different kinds of organisms w'crc found I looked up the case 
rccentle, but I could not find a definite report on any culture The patient 
dietl of septicemia I do not bchc%c that if a patient has a general septicemia 
and pericarditis, drainage of the pericardium wall cure him We all try this 
procedure, hut it is hopeless 

I ha\t alwa\s been interested in closed suction tcclmic in certain cases of 
cnip\cina, and 1 do not sec anj reason why it cannot be applied to pericarditis 
In fact. I ha\e used it The case in which mj patient rcco%ered was presented 
at the Boston meeting of the Socicte in 1920 The patient wms operated on by a 
closed suction method, a small catheter being placed in the pericardium cavity 
This ti clinic IS based on the idea that it is the least severe operation one can 
perform It does not allow air to enter the pericardium, which, I think, is 
prohabh a good thing The c.athctcr can be placed around the heart and 
into the posterior part of the pericardium, which is the point to drain 

Suction was the onl\ postoperative procedure used in the case in which 
this technic was tiniiloved and in which the patient recovered The catheter 
was shut off except when suction was being made Irrigations were not used 
rventiialh, after four weeks, when practicallv no pus was discharged, and 
when this pus eontained one organism to five or six fields, the catheter was 
removed 1 he patient recovered, he is well now after seven jears 

I wo other patients were operated on bj this method Both had streptococcic 
septieimia. and both died, which did not surprise me 

In the fourth patient, a costa! cartilage was removed It seemed to me that 
he had a small pocket of pus outside the pericardium and a large amount of 
pus in the pericardium One or possiblj two small rubber tubes were used 
for drainage Irrigation with salt solution was instituted in this case and 
in one of the other cases in which tJie closed suction method was used I 
could not see that the irrigation had an}' effect I think that Dr Pool’s case, 
in which a surgical solution of chlorinated soda (Dakin solution) was used 
for irrigation, was striking I do not see any reason vvb} the solution should 
not be used 


Dr Caui \ IlFiiiiiOM, Chicago The chief reason, in my opinion, for the 
frequent failure of phvsicians to diagnose pericarditis w'lth effusion, at least 
in eases in which the condition is suspected, is the fear of an ex'ploratory 


pericardiocentesis If a large needle or a trocar is used, as detailed m many 
case reports, there is, I believe, some danger of injuring the heart or of pro- 
ducing hemorrhage, but a large needle is not necessary, and a trocar should 
never be used In mv experience, an ordinary medium-sized hypodermic 
needle, no B-D, about 3 cm long, is large enough, and, in my opinion, it 
docs not involve any more risk than an ordinary exploratory aspiration o 
the pleural cavity I have aspirated several hundred cubic centimeters o 


effusion at one sitting through such a needle 

An early positive aspiration will establish the differential diagnosis an 


will determine early treatment . 

One of the possible sources of error is to assume that there is no pencar 
effusion from one dry top The usual point for inserting the nee e, 

Dr Peterson says, is at the left of the sternal margin It has been sliov , 
however, by Williamson and others, that the heart may be pushed forwa 
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RoiiitgcnoRr.ims showed that the right hiiig contained less air than the left, 
ivirticulirh tlic upper lohe, and the left upper lobe was more cloudy than the 
lower lobe (hg 10) liiilirgcd Iironchopulmonary nodes were seen, some were 
calcified The incdnslmal shadow was broader than normal in the upper nght 
part The right mam bronchus seemed (o be at almost nght angles with the 
trachea 1 here was a large triangular shadow' below the bifurcation and the mam 
bronchi no foreign Iwdi was seen Bronclioscopic c\amination revealed some 
edema of the epiglottis The lower wall of the right mam bronchus and the 
corresponding jiart of the bifurcation appeared as if pushed upward, causing 



Fig 11 (case 5) — Roentgenogram of necropsy specimen Abscess cavity is 
indicated b\ a, displaced esophagus injected with barium mixture by b trachea 
by c, and right bronchus bj d 


considerable narrowing of the lumen of the nght bronchus The mucosa was 
red and edematous A foreign body was not seen Culture was taken from the 
bifurcation through the bronchoscope The diagnosis was infection and enlarge- 
ment of the lymph nodes m the inferior tracheobronchial space compressing the 
nght main bronchus and the bifurcation The child died tw'o days later 

Necropsy revealed an enlarged thymus gland to which several enlarged lymph 
nodes adhered There were some enlarged preaortic nodes, and the eparterial 
group was considerably enlarged The nodes of the left tracheobronchial group 
were small and soft, while the right group formed a firm, somewhat flat mass^ 
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ainmmt of old blood coaeola were removed by .rriBalioi,, prolonged dra.nage 
followed The paliclil reeorered and Ins wound healed, when I saw him It 
was III good condition 

One phjsician docs not usiiallj see a large number of these cases vet 
Uic\ are frcqucnll} found personal opinion accords with that of Dr 

Hcdbloin, i e , that aspiration should be performed when there is an enlarged 
shadow of the heart much oftener than is done in the medical ward Why 
not also plunge the aseptic needle into the pericardium as we know every 
plnsician docs with reference to the pleural cavity? If he docs not want to 
do It himself, let him call a surgeon Certainly many patients with acute 
infectious diseases could iniprosc considerably if simple aspiration were per- 
formed repeatedly, if necessary 

Regarding surgical treatment, personally, I can never forget what I might 
call the thrill I had at our Boston meeting when Dr Whittcmore told us of 
the case in which he saved a boy, aged 12, who had influcnra with complicated 
pcr/carditis J have alw.ays believed in the correctness of closed drainage after 
intrathoraeic operations That was the guiding thought several years ago 
at the Lenox Hill hospital, when Dr Pickhardi and myself and members of 
the staff, discussed tiic licst treatment for empyema according to the experience 
gained from air-tight drainage after thoracic operations We came to the 
conclusion that it would be best not to plunge in the trocar as we had done 
a number of times according to the old Bulau method of the last century, 
which had shown brilliant results at times, but that we should do the work 
under the guidance of our eyes We selected the following method Under 
local anestlitsia, we resect as long a piece of the rib as one can, then make 
as long an incision as possible in the posterior fold of the periosteum of the 
rib, and the appearance within is noted Then, under the guidance of the 
fingers, and through a stab wound, the drainage tube is placed farther down, 
or 2 inches (2 5 or 5 cm ) from the diaphragmatic surface This done, we 
close the entire chest wound in lasers, making it air tight We have had 
splendid results with this procedure Dr Pickhardt told us at the Chicago 
meeting of this Society of his senes of patients who had been treated and 
cured according to this so-called “physiologic drainage empyema” In the 
course of years, we have repeated this operation, and recently I was partic- 
ularly interested in a brilliant textbook on children’s diseases by Frazier of 
Edinburgh in which he published about seventy cases in which this kind of 
phvsiologic drainage was used with most satisfactory results 

I believe that many patients on whom thoracic operation is performed 
recover more easily, as they^ sometimes do in the hands of experienced men, 
if in the majority of cases the simple air-tiglit drainage would be added for 


forty-eight hours 

With this and with Dr Whittemorc’s brilliant personal experience in mind, 
I firmly believe that the closed method of pericardial effusion will probaby 
prove to be the best I believe this still more firmly since I bad the oppor- 
tunity of observing two acute cases that occurred in the hospital while 
was still in active service One patient was operated on by Dr Pickhardt an 
one by my&elf We used open drainage method, both patients died I deci e 
that if I should ever have a case again that required tins kind of operation, 
I would not use the open method of after treatment, particularly in adults 
think there is a difference between the treatment required for adults an 
children I would use the method of open incision close to the sternum as 
possible and thoroughly remove the coagulated material in the pericardium^ 
I would then know that after suction the sac was as clean as was possib e 



355 


LLRCHL~L) MPH NODtS Of BRONCHIAL TREE 

hiiioollily in the knife-carr)nng lube, and this tube fits snugly m its 
channel in the bronchoscope The proximal end of the shank to which 
the liandle is attached is flexible, so that it can be worked out of the 
^\a^ The depth of the puncture must be considered beforehand, as it 

Ousol vtlth Mt acrew 



Fig 12 (case 5) —Bronchoscope used by the author and instrument for 
“puncturing” abscess of the tracheobronchial Ijunph nodes 

will depend on the thickness of the bronchial wall and on the anatomic 
relations in the area to be punctured The thickness of the tracheal 
wall when the patient is from 1 to 2 years of age is 0 17 cm , when he 
is from 15 to 16 years, it is 0 22 cm , therefore a puncture from 02 to 
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T\so transfusions xNcrc gncn according to the Lnidcmann method, and the 
patient finalK recovered It is possible that the transfusions did not do an\ 
good, hut I think it should he borne m mind that transfusion is a notable 
aid tonard rccoteri from Str('plococcu<! hciiiolyhcus infection of the blood 

Du Hots Ann Liluntiiai, New York I have had experience with four 
patients two rccosercd and two died One of the patients who died, a little 
child svith cinpscina and septic pericarditis was operated on, the other patient 
had actino nncosis w'lth secondary infection of the pericardium caused by 
unskilful puncturing with the needle The pericardium was entered, and this 
produced pericarditis Tlie patient died of tlic disease, whether of pericarditis 
alone or not, I cannot sa^ 

The problem of closed suction is a totally different one m pericarditis 
from suction in drainage of the pleura Closed suction in the pleura is intended 
to produce a rather prompt dilatation of the lung, bringing it to the surface 
and obliterating tlie pleural sac There it is justifiable I cannot see the 
adNantage of it m the pcricarduim, but I can sec many disadiantages If 
one should wish to perform laxage, it is extremely dangerous to irrigate 
through closed suction Patients haxe died as a result of this In a case of 
Dr Herman Roth, the patient collapsed and almost died before Roth found 
out what the trouble was and pulled the tube out, the patient revned His 
fingers had relaxed, his piijiils had dilated, his heart had stopped and breathing 
had ceased but returned with rcmoial of the tube 


1 he problem is a tolalh different one from that of empyema In fact, in 
the older operations for pericarditis, some of which were successful, the peri- 
cardium was deliberatcK held open I hare always sutured the pericardium 
to the skin or to the superficial tissues to maintain potencx An ad\antage of 
this IS that one can reach in with a probe or soft rubber catheter and get to 
the posterior sac of tlie pericardium, making sure tliat it is empty' The 
pericardium acts exacth as the rest of the chest so far as respiration is 
concerned With a respiratore effort like cough, the walls of the pericardial 
sac as well ns tiic pleural walls, arc forced together, and there is extrusion 
of fluid with suction on in asperation 

It has been suggested that diagnostic aspiration may safeh be made from 
lieliind, and it has been performed in one or two instances I wish to w'am 
against this There is loo imicli danger of infecting the mediastinum with 
pus from an infected pcricarduim to make it w'orth w'hile except m a case 
of hydropericardnim in w'Inch aspiration is performed for relief, m that case 
it is easy' enough to get at it from ni front 

I strongly disapprove of the closed suction methods m pericarditis, even 
though w'C have heard a report by Dr Whittcmorc of his successful case 
I should hke to hear the results of a scries of these successful cases before 1 
should care to change my mind 

Dr Robert T Miller, Tr , Baltimore I liave had two cases of tins kmd 
Tlie only reason for speaking about them is that they seem to be unusual Ihe 
first occurred a little over eighteen years ago The child had suppurative peri 
carditis complicating scarlet fever Resection of the fourth and fift 
cartilages was performed When the wound was dressed the pericardium w 
irrigated until the returning fluid became clear, following which a ru ^ 
protective tissue dram was inserted into the pericardial sac The ^ 

m spite of all efforts, his death was apparently the result of loss of bloo 
from the wound a loss of blood which m a way suggested hemophilia He 
did not bleed m large amounts, but there was a continual loss of blood wuci 
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■calcification aie often seen peripherally in the lung, beyond the area of 
the lymph nodes, and these points of calcification may be the results 
■of healed niflaniinatoi y processes in the lymphoid masses 

I i\ ish to make a plea for the use of the terms “tracheobronchial” 
nodes and “bronehopulmonar} ” nodes, instead of hilum nodes, bronchial 
nodes nodes at the loot of the lungs and other terms 

ABSTRACT OF DISCUSSION 

Dk Aiiin Wnii’i’ii, New York I Invc always followed Dr Lerche’s studies 
•of tile arraiigcniciit of (lie Ijiiiplntic system in the mediastinum with great 
mlcrcs( I nm jikised to see tint he is still pursuing the subject and has brought 
out (he effects of cnlirgcmenl of the bronchial nodes, particularly in children, 
•on the dciLlopmciit of bronchiectasis It seems to me that is a logical sequence 
of eiciits as he outlined it 

Dr Lcrchc has cmpliasircd espcciallv the role of pulmonary infection in its 
relation to the iinohenicnt of the tracheobronchial and bronchopulmonary nodes 
That IS of special interest to the thoracic surgeon On the other hand, I think 
there is a phase of it that is just as interesting, and from the standpoint of the 
gtcneral surgeon is eicn more important, i e, the involvement of the mediastinum 
following abdominal infections 

I wish to stress that feature of it particularlj and will take a short time to 
discuss It 

In the last three or four eears, I have seen four cases that impressed me 
particularlj as cases of infection of the mediastinal lymph node following 
abdominal lesions A man came to me with the history of severe cholangitis 
He recoiercd from it, w'hen suddenly his temperature rose and he became pros- 
trated He w'as sent to me with a diagnosis of cholangitis without jaundice, 
how'cier In going over the records concerning the man’s physical examination, I 
was much impressed by an area of dulness situated to the right side of the 
sternum, with signs posteriorly as well During the examination, he suddenly 
began to cough and coughed up foul pus He w'as taken immediately to the 
fluoroscopi room and a collection of fluid was clearly outlined to the right 
of the sternum, in the mediastinum, causing a definite blocking of the postperi- 
•cardial shadow^ There was a fluid level, and it seemed to be a case of mediastinal 
abscess breaking through into the bronchus Bronchoscopy was not performed, 
but the patient continued to cough up pus, in a few days, he was much better, 
and he recovered from that attack During his convalescence, he went to 
California, and on his w'ay back through the Panama Canal, he had a recurrence 
•of bile duct infection He arrived in New York with severe cholangitis An 
operation w'as performed, although at the time the man showed a continuance 
of the shadow' to the right of the sternum He died from severe postoperative 
pneumonia I think that the infection had passed through the diaphragm into 
the mediastinal Ijmph nodes and had resulted in an abscess which broke through 
the bronchus, and that there was a continuing line of infection between these two 
structures 

Another case was one of streptococcus infection Beginning as peritonitis, 
a double empyema, a left subphrenic abscess followed At the time I was taking 
care of the boy, the same shadow developed to the right of the sternum The 
infection did not break through the bronchus and the boy recovered 

The other two cases are similar, and I will not take the time to describe 
-them, but I want to stress this There are three kinds of mediastinal infection 
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Dr Ellhwortli Eliol Tlicrc Ila^c been about five eases of suppurative oen- 
carditis within the past few jears but the patients were adults It would 
almost seem that cliiicircn arc the ones who have a fair chance of recoveri- 
and that the mortality rate of adults is much higher In diagnosis, I think 
It IS of interest to note the unaccountably rapid pulse rate that occurs with 
pericarditis in marked contrast to the temperature A much more delicate 
test IS possible with the aid of a blood pressure machine By this method, 
one maj listen around the upper limits of the systolic pressure and may note 
when the first sounds come through on expiration The number of millimeters 
of merciiri registered bj the blood pressure machine at the time when the sounds 
first come through on expiration should be noted The same notation should 
be made at tfic time when the sounds arc heard equally well on inspiration and 
expiration The difTcrencc in millimeters of mcrcurj between these two 
registered pressures ma\ be greath increased over the slight difference that 
ma\ normal Is occur If that range is a high one, it is a clear-cut indication 
of the paradoxic qualitj, and has been present in all the cases that I ha^e 
seen In one case it was interesting to note a complete disappearance of a 
marked paradoxic pulse on aspiration 

The aspiration cxtcriiallj appeals to me, as Dr Hedhiom remarked, internal 
to the outer margin of the duincss and external to the apex All of the 
patients on whom it was nccessar\ for me to operate died The) were all 
adults The last case was caused b) t\pc III pneumococcus A wide open 
tipc oi operation was performed similar to the one recommended bj Dr Poo! 
Tilt patient Ii\cd for three weeks after a wide open exposure As the opera- 
tion was performed under a local anesthetic, it was possible to push the pleura 
back and make a wide opening in the pericardium and stitch it to the skin 
When a clamp was placed on the pericardium at its junction with the diaphragm, 
the patient compHuicd of pain m the left shoulder That was in the region of 
the fifth and sixth rili, as Dr Lord brought out A surgical solution of 
chlorinated soda (Dakin solution) was used in this ease part of the time. It 
was possible to pass a catheter to behind the heart and to introduce a finger 
between the heart and diaphragm and toward the apex with little, if an), 
effect on the patient Suction drainage was also used part of the time The 
patient had extensive lesions elsewhere She had an enormous abscess of the 
thigh and infection of the knee joint caused b) type HI pneumococcus At 
the aiitops), adhesions w’crc found, but there was no accumulation of pus m 


the pericardial sac, and the pleural cavit) was clear 

Two or three other eases that we have had have led us to consider the 
possibility of drainage by the posterior route in pericarditis, particuiarh t 
the pericarditis is associated w'lth left empyema We have been looking for 
a ease in wdiich the left side of the chest is involved wuth an empyema so that 
the approach to the pericardium can readily be made through the pleura 
saw' one case W'lthout empyema with Dr Whipple, which I think he las 
reported He made a posterior incision of considerable extent, near t le 
diaphragm, avoiding the phrenic nerve The pericardial drainage in this case 
appeared to be satisfactory, though the man died after living several wee s 
It IS striking to see how close the pericardium is to the wall of the e ^ 
side of the chest when distended with fluid I have had occasion to see t a^ 
at autopsy, and to see how close to the wall the pericardial sac actua y i 
m the region of the seventh and sixth spaces It seems as though one 
to travel a short distance in making a posterior lateral incision in or er 
enter the pericardium at the site that would seem to be the most aro 
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broncliolitlis nrc rcmo\cd, tlic patient is likely to continue to have the symptoms 
of chronic piilmoinn' siippurntion , when the last bronchohth has been removed, 
tlic patient will usiialh recover One patient has expectorated as many as 126 
hroncholiths o\cr a period of six months Some of these are exceedingly small 
1 ha\ e a feeling that as Lcrche expressed it, the origin of many is m the tracheo- 
bronchnl glands The inlicnt is not likch to got w-ell until all of the broncho- 
hths arc discharged 

Dr L T Li-Waii), New York I should like to emphasize one point that 
Dr Lcrche brought out, that is, that following infectious diseases of childhood 
bronchiectasis occurs One of the last things the late Dr Lynah did was to 
ha\c csiahhshcd a rociilgcn-ra\ department at the Willard Parker Hospital, one of 
the largest hospitals in the countr\ for the study of contageous diseases I was 
isked to direct the work there There were immcdiatelj^ a number of cases of 
children who had had postdiphtheritic stenosis of the larjaix Bronchiectasis was 
common, and one case particularh was interesting because the bronchiectasis was 
in the upper lobe Dr Lcrche is correct, I am sure, m saying that bronchiectasis 
occurs carh in life followang the infectious diseases 

Beginning this ecar at the Willard Parker Hospital, we hope to make roent- 
genograms of all patients as lhe\ come into the hospital and before they leave, 
possible we can also establish a follow-up In a year or so we will be able to 
report the results of that work 

Dr Lfrchh I forgot to mention one thing, namelj, that the lymphatics of 
the inferior half of the lower lobe do not drain into the tracheobronchial nodes 
hut into prcaorlic nodes which mav be of clinical importance 
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'Jlic tumors of tire mcdi.istmum wlucli are supposed to be most 
common arc readih rccogm/cd Iry the roentgen ray They include the 
\.inous neoplasms involving the mediastinal glands, substernal thyroid 
adenomas, aneur^'sins, dermoids and other tumors In the case of the 
lipoma, ho\vc\cr, a shadow is not revealed unless it is large It has 
occurred to us, theiefoic, that fatty tumors may actually be much more 
ficr(ucnt than the few icfercnces to them m the literature would indicate, 
especial!} since it might he eas} to overlook them at postmortem exami- 
nation unless they A\erc uniisnall} laigc Their clinical importance lies 
in their ahilit} to produce effects of pressure, and they should be con- 
sidered as possible causes of SMiiptoms in those cases m which there is 
perhaps an othern ise unexplained choking sensation, a recurrent 
lar}ngcal parahsis or similar condition Our attention was attracted to 
these possibilities h\ a recent case 

imPORT 01 CASH 

B N, a nhitc man, aged 43, of strong plpsiquc, was admitted to Barnes 
Hospital because of a small in.iss in the lower right side of tlie neck He had 
first noticed it about six months before admission Shorth afterward, he began 
to ha\c intermittent choking spells with dvspnca of sliort duration A little 
later, attacks of pain occurred which began m the neck and traveled downward 
on the right side into the chest The choking sensations seemed 'worse during 
die attacks of pain, and at these times he observed cj^anosis of the finger tips 
There had also been indefinite attacks of numbness of the right arm and of the 
right side of the chest During tlic last few’ weeks, he had noticed hoarseness 
w'hich at times was severe The lump in the neck had gradually grown larger 

Examination revealed a soft diffuse sw'clhng above the sternum, more on the 
right side than the left and apparently coming up into the neck from behind the 
sternum This mass w'as movable, not tender, moved only slightly on swallow'ing 
and did not pulsate Substernal dulncss was not present on percussion On 
forced inspiration, tlie mass came up higher in the neck Laryngoscopic exami- 
nation show'cd that both vocal cords moved, but the left seemed to override the 
right slightly Roentgen-ray examination revealed nothing of importance except 
that there was an abnormal upward bulging of the right leaf of tlie diaphragm m 
Its middle portion There was no obstruction of the esophagus Examinations 
of the urine and blood revealed nothing abnormal The Wassermann reaction 
was negative The pulse, temperature and basal metabolism were all norma 

* From the Department of Surgery, Washington Unn ersity School of Medi- 
cine and Barnes Hospital 
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In the course of the deliberations in Chicago, negative pressure was 
declared to he the best adjuvant for safe operating within the thorax 
from a ph}siologic as well as a pathologic point of view, though positive 
prcssuie for the exclusion of a possible collapse of the lung also had its 
ad\ocates The hope was expressed that with further investigation this 
fundamental question would be definitely solved in the near future 
Soon a negative chamber was built in New Yoik, and having been 
tested m animal experimentation, it was erected in the thoracic pavilion 
of the Gennan Hospital, later renamed the Lenox Hill Hospital, of 
New York Cit\ It permitted the changing at will from negative to 
positne pressure and vice \ersa, wuthout the necessity of moving the 
jiatient, instruments and e\erything else from the inside to the outside 
of the chambci or vice \ersa, as had been necessary for such a change 
of pressure in the older chamber models The New' York chamber bad 
been built in this way for the purpose of determining in as scientific a 
waj as possible the relatne clinical \alue for die patient of the two 
t}pes of an pressure, negatne and positive The chamber also allow'ed 
the production of prolonged artificial respiration wuth the greatest ease, 
hi simph moving a valve handle to and fro 

While this New York chamb^ was being experimentally con- 
structed, tested and rebuilt and erected for clinical work, a number of 
new' apparatus for positive pressure only were tned extensively Con- 
spicuous among them were Brauer’s and Robinson’s box, Brat- 
Schmieden’s and Tiegel’s mask apparatus — the latter surgeon proving as 
early as 1908 that 1 mm of pressure of pure oxygen suffices to avoid tire 
deleterious accumulation of carbon dioxide m the blood after acute col- 
lapse of the lungs — the Weltzer-Auer intratracheal insufflation and 
Branower’s pharjngeal insufflation 

In consequence of the rapid evolution of thoracic surgerj' resulting 
from all of these new devices, the scientific investigation for w'hich the 
New' York negative chamber had been constructed w'as never earned 
out iTi a series of cases Clinical observation in operations performed 
under positive pressure, w'lth the emploj'ment of Tiegel’s oxygen pres- 
sure apparatus abroad and intratracheal as w'ell as mtrapharyngeal 
insufflation in America, proved in phenomenally quick succession that 
such carefully conducted observations were not needed 

By this time the World War had begun, and it soon focused the 
attention of the medical profession at large on thoracic surgery Sur- 
geons returned from the front with the message that mtrathoracic 
operations could be performed without apparatus for the control of air 
pressure The experiences gathered during the war, how'ever, could 
not shake the firm pillars on winch the building of modern thoracic 
surgery had been erected After repeated and thorough discussion, par- 
ticularly in our association, it was resolved unanimousl) at our meeting 
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tune, restored the heart action to such an extent tliat am otlier inter- 
Aention became superfluous On the otlier hand, i\hen the hospital no 
longer had the negatne chamber and the plus-pressure cabinet, I lost 
a patient \\ ith a large pulmonarj lip-fistula and marked bronchiectasis of 
the left upper lobe, whose lung, because of repeated severe hemorrhages 
lias being collapsed m stages The patient died because i\e were unable 
to keep the mask on his face for the long period required But it was 
again clearK show n that breathing pure oxygen under pressure wnth the 
mask in place restored the failing heart as long as it could be kept up 
Personally, I feel that the lack of such an apparatus at the Lenox 
Hill HosjMtal at the present time represents a defect in the annamen- 
tarnim for the proper after-treatment in certain cases I am pleased to 
add, howe^er, that the chief of the division of anesthesia has in mind 
the construction of a breathing de\ice of the t\pe described 

From a broad point of new, thoracic surgerj is toda} able to bnng 
help w’heneier required With the special operating room elimmated, 
with thoracic operations, like all others, performed in the general oper- 
ating room and wuth acute pneumothorax overcome by simple means, 
e\ en nook and corner wuthin the chest can be safelj reached , in one 
w'ord, the thorax is as wide open for aseptic surgery as the abdomen has 
been for almost fift} jears There are no more pitfalls or unexpected 
snags to mar the results of the expenenced surgeon’s fasanating work 
The e\olution of the principles of thoracic surgen is complete It 
has reached a status of which surgeons the world o\er — and all nations 
ha\e done their share in attaining this goal — may well be proud, this is 
an inspiring retrospect What remains to be done is to stud} the details 
further and to w'ork out to perfection methods for thoracic operations, as 
has been done for operations on am other part of the bod} 

Nothing contributes more to progress in any field than free disais- 
sion b} the men interested Our association w'as founded ten }ears ago 
solel} for this purpose, and free and unlimited discussion at the annual 
meetings is an absolute necessit} A limitation to fi\e minutes for each 
discusser seems inadnsable We all want to learn from the most recent 
experience of our colleagues 

Now, what IS the outlook for thoracic surgery in America with ifs 
vast areas and enormous distances? Patients chronical!} ill but traii*- 
portable, will naturall} not mind the distance, the} wall consult the 
experienced surgeon of their selection, as thev ha\e done heretoton 
But w'hat about these acutely ill, the large number of those injured h' 
automobiles b\ train collisions and by accidents and explo’^ion- 
tones, who ha\e sustained internal injuries of the chest’ hd 
about patients with fulminant inflammation, acute gantrrt"'- 
and other conditions for w'hich they need prompt and 

ment lest the\ die? In the large cities with a multitiido et 
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In 1887. Kronlein - icpoUed a case in an infant, aged 6 months, in which 
the opeicition was performed by Langenbeck A tumor presented 
extending fioni the light axillary line to 3 cm beyond the left sternal 
edge and from two rnigerbicadths below the right clavicle to the xiphoid 
cartilage The tumor was exposed and found to continue into the chest 
through the third intercostal space by a pedicle The pedicle was cut 
across and the external tumor removed The child died of erysipelas, 
and autopsA levcalcd a rounded lipoma as large as a child’s head, which 
was colored with a firni fibrous capsule and ivhich filled the anterior 
mediastinum In 1892, Gussonbauer reported the case of a woman, 
aged 42, who picscnted a tumoi at the upper border of the left breast, 
It was painless and at first was about the size of a nut It grew steadily 
and three years later, the patient came to operation A pedicle about 
twice the si/e of a finger extended into the chest through the second 
intercostal space The intratlioi.icic portion w'as enucleated and removed 
It was a little sm.iller than the outer tumor, about the si/e of a man’s fist 
The entire tumor wms about Iwncc tbe size of a fist The patient 
rcco\ered In 1905, Fit/ ■* reported before the Association of American 
Physicians a case of a man, aged 34, wdio died of acute pericarditis At 
autopsi .1 mass of fat about tbe size of the head of a newly bom infant, 
shajied like a pear, was found attached to the pericardium on the left 
side and continuous with the fatty tissue of the superior mediastinum 
'Ihc mass was dnidcd into lobules by connective tissue and projected 
into the mferioi and anterior jiortions of the left pleural cavity' It was 
adherent to the diajihragm pericardium, parietal pleura and the left 
low'cr lobe In spile of the large size of this mass, symptoms ascnbable 
to It eMdcnth had not been present In a discussion of this case at the 
same meeting Fw'ing described a lipoma wdiich had been found m 
the dissecting room in the body' of a man w'ho had died of acute lobar 
pneumonia A large, lobulatcd mass of fat w'as found in the antenor 
mediastinum , this mass sprang from a pedicle wdiich ramified in many 
directions and involved the pericardium, passed up along the bronchi, 
trachea and great vessels w'hicli it partly surrounded and apparently 
infiltrated the diaphragm In all these places there w'ere bands or small 
lobulated fatty masses The mam part consisted of five lobules, ea 
about the size of a goose egg Both lobes of tlie left lung were 
diminished in volume by these masses which were packed together m 
the low'er part of the left pleural cavity In 1923, Beyers ° reporte a 
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So It IS the hope, and seems to be the proper outlook, for thoracic 
surgery m America, that in every state of the Union the accidentally 
internally injured person will find nearby a well equipped hospital pre- 
pared to help at a moment’s notice, where a condition will be diagnosed 
correctly and where patients with acute inflammatory conditions of the 
organs witlim the cliest will be treated scientifically This hospital 
should have at its disposal the able cooperation of specialists in bac- 
teiiology, ladiology and peroral endoscopy of the bronchial si stem and 
of the esophagus 

The time will soon come when, in the absence of the chief of the 
surgical staff of the smaller hospitals, the house surgeon or the medical 
assistant must be able to recognize the increasing pressure of accumulat- 
ing air and blood within the chest, for instance, in the presence of a 
broken rib (or ribs), a piece of which has pierced the lung and allows 
tlie entrance of air into the pleural cavity or into the mediastinum with 
each inspiration without giving it a chance to escape In a short time, 
the increasing “pressure pneumothorax’’ will extinguish life The air- 
tight introduction of a small rubber drainage tube through the cannula 
of a trocar, pushed into the chest, and its easy connection with a syphon 
bottle under the operating table and bed may help the patient through the 
gravest moments and may even save his life The same result will be 
attained by the comparatively simple operative entrance into the chest 
between the ribs m order to stop an uncontrollable active hemorrhage 
and to mend the tear of a lobe of the lung, or the bronchus, then the 
typical air-tight drainage of the pleural cavity should be instituted for 
the first forty-eight to seventy-two hours 

These life-saving principles of thoracic surgery after acute injuries 
should be taught in all medical schools Every medical man who lays 
claim to the title “surgeon” should be prepared to enter the thorax and 
follow up a stab wound or a shot wound of the chest through the 
diaphragm into the abdomen This will often suffice when it is necessary 
to stitch, remove or dram an injured spleen or ladney, to close a wound 
of the stomach within the dome of the diaphragm or to deal properly 
with a wound at the convexity of the liver with the help of the thoracic 
entrance alone or by a combined operation 

It IS unnecessary, before this Association, to enlarge further on what 
has just been said The aim is to have every medical student taught 
the principles of thoracic surgery Let the enthusiasm of youth be 
kindled for this fascinating chapter of medical science ' Then a still 
larger proportion of patients with foreign bodies in the bronchi or the 
esophagus, accompanied by acute intrathoracic inflammatory conditions, 
who may become crippled for life or die in the absence of prompt com- 
petent treatment, will be restored to their normal physical and economic 
status, and many persons injured internally, who at present die, will be 
saved 



DIAPHRAGMATIC HERNIA 


STUART W HARRINGTON, MD 
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An increasing number of cases of diaphragmatic hernia are being 
recognized, and the condition is probably more common than even 
present records would indicate The condition is of interest to the 
surgeon because operation is being performed in a larger number of 
cases with satis factor} results Undoubtedly more cases will be con- 
sidered surgical as the indications for surgical intervention and the 
technic of operative procedure become more definitely established 

Ambrose Pare is credited with having described the condition in 
1610 He reported two cases of traumatic origin Riverius reported a 
congenital case in 1698 Kirsclibaum reviewed seventeen cases in 1755 
Morgagni wrote a monograph on the subject in 1769 Sir Astley 
Cooper discussed the subject in 1824 Bow ditch review'ed eighty-eight 
cases in the literature up to 1886 Ricolfi, m 1886, reported an operative 
cure of a stab wound of the diaphragm through wdiich the omentum 
jirolajiscd Naumann, in 1888, ojicrated in the first case of diaphragmatic 
hernia in which the hernial contents did not prolapse through the thoracic 
wall Marana, in 1893, operated successfully in a case of stab wound 
with injury of the stomach wdiich w'as detected by the finding of gastric 
contents in the thoracic caMty In the same year Amante successfully 
repaired a stab wound of the diaphragm 

The roentgen ray wuth opaque mediums to outline the abdominal 
viscera has proved the most valuable diagnostic aid in the recognition 
of diaphragmatic hernia The technic of this diagnostic procedure "was 
fairl) w'ell standardized by 1908 According to Arnsparger,^ diaphrag- 
matic hernia had not been recognized in life more than ten times previous 
to 1908 In 1912 Giffin = reported 690 oises of diaphragmatic hernia of 
wdnch only fifteen had been diagnosed clinically In 1915, Kienboeck, 
in a review of German literature, noted records of only three cases of 
diajDhragmatic hernia and one of eventration wdnch had been diagnosed 
in life and confirmed at necropsy The reported incidence varies great!) 

1 Amsparger, quoted by Unger, A S , and Speiser, M D Congenita 

Diaphragmatic Hernia, with a Report of Seven Cases with Autopsies, ni 
Radiol 15 135, 1926 , 

2 Giffin, H Z The Diagnosis of Diaphragmatic Hernia, Ann Surg 5 
388, 1912 

3 Kienboeck, R Ueber Megengeschwiire bei Hernia und Eventra i 
Diaphragmatica, Fortschr a d Geb d Rontgenstrahlen 21 322, 1913-19 
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Jigated, and the pericardium was exposed b\ blunt dissection, seized with 
clamps, brought forxiard and opened Pus was forced out under great pressure 
for a distance of several feet The pericardium was irrigated with saline solu- 
tion, and rubber tissue drains were inserted into the pericardial sac The 
immediate relief following operation was striking The next dai, howeier 
there was a decided increase in the lung signs, and thirU-six hours after 
operation the infant died 

Sum wary — 1 In this case the suppurabte pencarditis was secon- 
dar\ to pneumonia 

2 A roentgenographic examination, about the sixth w eek of illness 
showed a pericardial effusion Aspiration of the pericardium bt 
Dr Dennett showed that the effusion was purulent The infecting 
organism proted to be Bacillus uiflucncae 

3 Pencardiotom} was performed tw'o da}S after the aspiration 

4 Rehet was onh temporart and deatli occurred about thirtt-six 
hours after operation 

The report of the following case up to June 25 is modified from a 
statement b} Dr Adolph G De Sanctis 

Case 2 — History — Lena C, aged 3^ jears, was admitted to the babies 
wards of the New York Post-Graduate Hospital on June 14, 1922 This patient 
was referred to me bj Dr De Sanctis The chief complaint mas, according to 
the mother, an eleiated temperature which had been as high as 104 F, and 
which had been continuous for two weeks preiious to admission to the hos- 
pital The familj historj was negatne. The child had had measles, mumps 
and whooping cough There mas no historj of diphtheria, scarlet feAer, ton- 
sillitis or rheumatism She had been ill for two meeks prior to admission and 
had had a daih temperature larjing between 100 and 104 F The mother 
said that the onset followed a blow on the head with a stone There Avas no 
apparent injun from the stone Fne daAs prior to admission she had had a 
generalized conAuilsion lasting twentA minutes but none had occurred since 
then Her appetite had been poor, she had had one materj greenish stool daih, 
and had Aomited a small amount occasionalh She had had a slight cough 
since the onset of her illness 

The important facts in the histor3 AAere the elcAated temperature and the 
historj of the cough There was no doubt that the fact that the child A\as hit 
on the head AAith a stone A\as a coincidence The conAulsion AAas probabh 
due to the extremelj high temperature at that time 

Physical Exaimiiafwii — ’The patient aaus a well nourished child and appeared 
to be acuteh ill Scars or evidences of external injurj A\ere not found on 
the scalp 

The teeth AAere in fair condition, the throat was shghtlj reddened and the 
tonsils AAere enlarged and crj-ptic. The neck was normal The chest AAas 
sjnmetrical and respiration appeared to be equal on both sides 

The lungs AAere normal on palpation and percussion There AAas a small 
area anteriorlj just outside the left nipple, AAhere the breath sounds AAere 
bronchial Rales were not heard OAer anA part of the chest PostenorU, the 
chest AAas normal 
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bodies of the lumbai ^ertebrac and consists of three crura on each side 
the innei, middle and outer crura The inner crura are much the 
strongest and arise from the anterior surface of the third and fourth 
lumbar vertebrae The gi eater portion of the inner crura are muscular, 
but the mnei margins soon become tendinous and unite at the level of 
the twelfth thoracic vertebra This arch, with the bodies of the twelfth 
thoracic and first lumbar vertebrae, forms a canal for the passage of 
the aorta and thoracic duct This is called the aortic opening, it is in 
reality not an opening through the diajihragm, but is entirely behind the 
diaphragm The esophageal oixnimg is anterior and a little to the left 
of the aortic opening It is entirely surrounded by muscle tissue and is 
formed by the dccuss.ition of the crura on a level with the tenth dorsal 



I'lg 1 — AduU dinphrngm Mcwcd from bclou , normal openings and 'potential 
sites of Iierniatioii Scmidiagrammatic reconstruction of embryonic (17 mm] 
diaphragm sliowmg the embryonic structures concerned m the formation of th 
adult diaphragm and the sites for possible congenital deficiencies This diaphr^ 
shows the hiatus plcuroperitonahs patent on both sides at this stage 
space enclosed by the dotted lines indicate the extent of this opening at the II mi 
stage The mfracardiac bursa, the potential site of herniation around the es 
phagus, is also shown 


vertebra It transmits the esophagus and its vessels and the t 
vagi nerves The middle crura arise from the lateral surfaces of 
body of the second lumbar vertebra, they are separated posteriorly fr 
the inner crura by narrow slits which transmit the greater and le: 
splanchnic nerves of each side, and the left crus transmits the ^ 
azygos minor The vena azygos major transverses either the a( 
opening or the right crus The outer crura arise from the internal 
external lumbocostal arches (arches of Haller) which arch ovei 
psoas and quadratus lumborus muscles posteriorly The lateral lu 
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On June 25, \\ith the child in a semisitting posture on account of djspnea, 
the operation ^\as performed under local anesthesia The left sixth costal 
cartilage A\as resected, the internal mammarj^ artery ligated and the pericardium 
exposed without opening the pleura The pericardium was seized with fine 
clamps and opened Thick, pus escaped under pressure The remaining pus 
was aspirated with a suction apparatus, such as is used in operations on the 
throat The pericardium was sutured to the w^all of the chest Drains were not 
used Following eiacuation of the pus, there was marked improiement in 
the patient s general condition In order to secure good drainage, the child 
was made to lie face downward for a period of thirty minutes, eien two or 
three hours The patient cooperated w'ell and graMti drainage of the peri- 
cardium was secured from the start The wound healed completeh in about 
one month 

On Tuh 20, an electrocardiographic stud} was made The time relations 
and deflections indicated that there w'as no heart block in anj area The 
auriculo-rentricular rate of the heart was 132 a minute, the rhithm, regular 
There was no intermittence The “T” deflection was inverted in lead II and 
flattened in lead III This is seen oiih in abnormal hearts, but the significance 

15 uncertain The record is not tjpical of that of “congenital heart ’ If 
h^pertroph} is present, both lentncles are equally affected, because the records 
do not show preponderance of either \entricle 

Sttiiiinary — 1 In this case the suppurative pericarditis was secondary to 
pneumonia 

2 Roentgenographic examination of the chest, on the twentj -second da} 
of the child’s illness show'ed a large pericardial effusion Aspiration of the 
pericardium bi Dr De Sanctis on the same da} showed that the effusion was 
purulent Culture of the pericardial pus showed the infecting organism to be 
Staplnlococciis albus 

3 Two da}s later, pericardiotom} was performed The sixth costal cartilage 
was resected About 750 cc of pus was removed by suction The pericardium 
was not irrigated and drainage material was not placed in the pericardial 
sac Postural treatment w'as depended on to accomplish drainage 

4 The wound healed completel} in about one month At the present time 
the child appears normal and health} There is, howerer, a slight ststolic 
murmur of the heart, heard at the apex, but not transmitted to the back 

Case 3 — Max, S , aged 14, w^as admitted to the sen ice of Dr Shattuck 
at the New York Post-Graduate Hospital on Feb 28, 1924, with a temperature 
of 105 6 F , respiration, 40, pulse rate, 140 Two da}s before the bo} had had 
a chill, headache, sharp pain in the left side of the chest, cough and vomiting 
and had expectorated bloody sputum A diagnosis of lobar pneumonia of 
the lower lobe of the left lung w^as made The boi was profoundl} toxic and 
critically ill for about twm w'eeks He was in the hospital for o\er two months 
and during the greater part of this time the course of his illness was stormi 
Only the most important features of his illness are gnen here 

March 1 Examination of the sputum showed influenza bacillus and npe 
IV pneumococcus 

March 10 There W'ere signs of a pleural exudate and of marked increase 
in the total area of the heart A roentgenogram showed an effusion in the left 
side of the chest and a large pericardial exudate 

March 13 Thoracentesis W'as performed of the left side of the chest, and 
130 cc of turbid serum w'lthdrawm The chest was aspirated again on March 13, 

16 and 19 At the last aspiration, the fluid had become frankh purulent 
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and bears a definite relation to esophageal hernia About this penod 
(11 mm ) a physiologic alteration m the abdominal area takes place 
The celom has not increased m size enough to take care of the rapid 
changes that are taking place within its walls and which are augmented 
by the descent of the septum As Mall states, “Since the liver grows 
downward and crowds upon the rapidly elongating intestine, the intestine 
must escape it if it has a chance and the coelomic space within the 
umbilical cord naturally receives it ” This phenomenon, known as the 
physiologic umbilical herniation, provides a reservoir for the abdominal 
contents until the peritoneal cavity has grown sufficiently to store its own 
contents The herniated intestine is restored to the abdominal cavity 
by the growth of the abdominal wall past the fixed mesentery of the 
intestines* This physiologic herniation starts at 11 mm , is well developed 
at 22 mm and starts on its way toward voluntary reduction at about 
35 mm 

Dunng this period of greater activity in the abdominal celom, the 
diaphragm is incompletely formed, and the hiatus pleuroperitonahs is 
patent The closure takes place on the right side first at about 17 or 
18 mm and on the left side at about 19 or 20 mm The left side of the 
liver has largely disappeared, and the whole organ has rotated to the 
right and fused with the right wall of the body, protecting to a great 
extent the right half of the diaphragm and probably aiding its more 
rapid completion The stomach has reached its permanent site below 
the diaphragm before the left half of the diaphragm is closed Therefore 
the hiatus pleuroperitonahs patent on the left side is in direct contact 
with the rapidly forming and constantly changing hollow viscera during 
this period of physiologic umbilical herniation 

It would seem that this time of the incomplete closure of the dia- 
phragm in relation to multiple rapid changes which are taking place in 
the embryo is of great importance in the preponderance of left-sided 
congenital defects To recapitulate, these changes consist of (1) the 
occurrence at this time of the normal physiologic umbilical herniation, 
(2) tlie patency of the hiatuses connecting the peritoneal and pleural 
cavities, the left closing last, (3) the sudden descent of the diaphragm, 
which is considerably in advance of the descent of the stomach, ( 4 ) the 
shift of the liver to the right because of anchorage and the degeneration 
of the left lobe from vascular change and pressure, (5) the presence of 
hollow mobile viscera on the left side, (6) the elevated position and 
smaller size of the left lung, (7) the rotation of the stomach to the left 
and (8) the presence of bursae at the esophageal opening 

11 Mall, F P Manual of Human Embrj^ology, Philadelphia, J B Lippm 
cott Compan}^ 1910-1912, vol 2, p 321 
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It may complicate a distant focus of infection, such as an osteomyelitis, 
and It may be part of a general sepsis Such being the case, the 
prognosis will depend, to a considerable extent, on the duration and 
severity of the original disease to which the pericardial suppuration is 
secondary If my three cases are added to the ninety-nine cases men- 
tioned in Pool’s report, in which the patients were operated on for 
suppurative pencarditis, there have been forty-seven deaths and fift^- 
five recoveries Some of the patients who recovered have shown a 
crippled condition of the heart due to intrapericardial or mediastino- 
pencardial adhesions The degree of myocardial degeneration also has a 
most important beanng on the ultimate prognosis in these cases 

I resected the fifth costal cartilage in my first case, in my second 
case, the sixth costal cartilage, and in my third case, the sixth and 
se-venth costal cartilages If I have another case, I shall make a hockej- 
stick incision, beginning at the fifth cartilage and progressing down 
along the left edge of tlie sternum and along the seventh cartilage , then 
I shall resect all tliree of these cartilages This is tlie method proposed 
by Pool, and it impresses me as the best yet suggested I believe that 
a local anesthetic is the anesthetic of choice, but if for any reason a 
general anesthetic is demanded, my preference would be for ethylene 
gas Removal of the pencardial pus by suction rather than by irngation 
at the time of operation, seems to be a step in the right direction 
Postural treatment to secure drainage is also an important measure 
There should not be any fixed rules about irrigation of the pericardium 
or about the placing of drainage material in the sac Each patient should 
be treated according to individual indications 

ABSTRACT OF DISCUSSION 

Dr Wyman Whittemore, Boston The subject of pericarditis is of great 
interest to all thoracic surgeons One great trouble is that few men treat 
many of these patients In fact, I do not know of any one who has had an> 
considerable number of these patients There are certain points that interest 
me The first is the diagnosis As Dr Peterson has said, the diagnosis is 
often missed, this was particularly true before the roentgen ray was used I 
think that now physicians and thoracic surgeons probably use the roentgen ray 
often and early in these cases, and that the diagnosis is not missed as 
frequently as it used to be The second point is, as Dr Peterson has said, 
that this condition is always secondary to an infection elsewhere 

The third point that has always interested me, is the luck that the patient 
and surgeon have in these cases By that I mean, suppose that a patient 
has pneumonia and a small empyema, which is drained , pneumococcic peri- 
carditis develops This patient has as good a chance to get well as the patient 
who has a streptococcic septicemia and develops streptococcic pericarditis An 
operation in a case of streptococcic pericarditis does not offer the patient any 
hope of recovery 

I have had four cases one was a pneumococcic case in which the patient 
recovered, this patient had an empyema and then a pericarditis, which was 
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interest that m seventeen of these cases the diagnosis of hernia of the 
cardiac end of the stomach through the esophageal opening was made 
by means of the roentgen ray This is the most common type of hernia 
that occurs m adults, as it is shown in tlie cases reported 

In twenty-seven cases, herniation of the abdominal viscera into the 
thorax was the cause of the complaint, and operation was performed 



Fig 2 — Diaphragmatic hernia with almost half of the stomach above the 
diaphragm through esophageal opening 


Seventeen of the patients were males, and ten were females The 
youngest patient was 5 years and the oldest 72 years The age incidence 
in decades was from 1 to 10 in two cases, from 11 to 20 in three, from 
21 to 30 in four, from 31 to 40 in three, from 41 to 50 in six, from 51 
to 60 m eight, from 61 to 70 in none and from 71 to 80 m one 
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into direct contact with the pericardium at this point b^ fluid King behind 
the heart Aspirations in the fifth left interspace just inside the' lelt border 
of dulness should therefore follow' a negatne aspiration At the sternal 
margin, I should regard the latter point the preferable one in all cases if it 
were not for the possibility of pleural contaminations in case the fluid is 
infected and the pleura not adherent 

In a few' cases, in which I have failed to find fluid elsewhere, I hare obtained 
It by aspiration in the fifth interspace at the right sternal margin 

There is no doubt that nearh all cases of pericardial effusion are secondan 
to infection elsewhere I have had one patient with sterile tuberculous effusion 
from whom, howerer, 2 liters of pus w'ere obtained When the case came to 
necropsr, a few months later, examination failed to rereal an\ trace of pnman 
infection, eren in the glands I reported this case as one of primarr tuberculous 
pericarditis 

Eren though the condition is secondan and the mortalitr high I beliere 
that we should make ererj effort to establish the diagnosis earh and to dram 
for all infected effusion I am much interested in Dr Peterson’s method ot 
drainage, but I hare been so impressed b} the -value of a surgical solution ot 
chlorinated soda in cases of empjema tliat I prefer to take mj chances with 
the suction and irrigation drainage that its use involves I had one patient 
with double streptococcic empjema and purulent pericarditis who apparenth 
would have recovered following simultaneous irrigation of all cavities had 
he not died of a sudden hemorrhage into the pleural cav itv on the tenth dav 

Dr- Will\ Mever, New York Since we have the roentgen rav, the enlarge- 
ment of the heart’s shadow is clearlj seen, and there is also the possibihtv of 
finding it bv percussion We will thus be enabled to establish the diagnosis 
without much difficulty No doubt these patients with a larger effusion in the 
pericardium suffer a great deal, and if there is ev en a suggestion of an effusion, 
It IS an easv matter to ascertain whether this is present 

I thoroughlj agree with what Dr Hedblom said and also with the previous 
speaker I would alwavs favor aspiration in the fourth or fittli interspace 
close to the left side of the sternum, where one can be sure not to injure 
the internal mammarj arterj with the needle If the needle iisualh is directed 
slightlj upward and outward, it will be possible to strike the effusion m the 
majoritj of cases 

In 1908, I operated on a tuberculous patient with chronic pericarditis He 
had been in the medical division of the Lenox Hill Hospital quite awhile 
and suffered intenselv Aspiration was performed bv the method I have lust 
mentioned, a bloodj effusion was found — a dark fluid, which showed the 
decomposition of blood under the microscope It came out easih m large 
amounts An operation was performed and more than 2 quarts of fluid were 
found in the sac Mam of vou have read the article on chronic pericarditis 
in 1904 or 1905, published bj the late Professor Curschmann ot Leipsig He 
cited cases in which more than 3 quarts of fluid had been removed irom the 
sac That is easj to understand it one remembers that the pericardium touches 
the esophagus posteriorlj If a person has a large chest this mediastinal 
sagittal diameter is long, and so frequentlv the greater part ot the fluid is 
behind the heart, so that the aspiration or evacuation of more than 2 or 3 
quarts of fluid from the pericardium is possible and easilv explained 

In our case aspiration was done first, then the fluid reaccumulated Alter 
this, we decided to operate I have not had time to look up the histones in 
mv old cases, so I will not give vou the details but onlv sav that a large 
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diagnosed clinically as ulcer or disease of the gallbladder The most 
common symptoms noted by Giffin were (1) pain in the epigastnum 
and chest immediately after eating, (2) paroxysms of smotliermg with- 
out apparent cause and (3) vomiting without premonition Healy^’ 
gives as the principal symptoms (1) substernal pain, (2) vague gastric 



Fig 4 — Traumatic diaphragmatic hernia following gunshot wound A bullet 
may be seen in left flank at the level of the eleventh rib Almost the entire 
stomach is in left thoracic cavity 

distress and (3) vomiting in the morning without hyperacidity The 
cardinal symptoms given by Oden are ( 1 ) epigastric pain immediat y 

13 Healy, T R Symptoms Observed in Fifty-three Cases of Nontrau 
matic Diaphragmatic Hernia, Am J Roentgenol 13 266, 1925 

14 Oden, R J E Diaphragmatic Hernia, Ann Surg 78 660, 1923 
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would put my fingers into the pericardium, as I do in the pleural cavity, make 
a puncture farther outside with the knife, introduce the tube for air-tight 
drainage into the sac, under the guidance of eyes and fingers, and close the 
original incision Then I would have the combination of open incision and 
air tight drainage, if the various tissues, muscles, fascia and skin are care- 
fully sutured just over the entrance of the tube into the pericardium and the 
drainage tube properly secured, the method will be the same as the one that 
has been tested successfully in air-tight drainage of the pleura in cases of 
empyema 

Dr Frederick T Lord, Boston I should like to call attention to certain 
aspects of the diagnosis in these cases The infrequency of pain as a symptom 
of inflammation of the pericardium has long been recognized and has until 
recently not been satisfactorily explained Capps of Chicago has shown by 
experimental mechanical irritation that the interior of the pericardium is 
insensitive at all accessible points except in the region of the left inferior 
aspects of the sac He ascribes the sensitiveness of this part to irritation of 
branches of the phrenic nerve Judging by these experiments, the infrequency 
of pain in the presence of pericarditis may be attributed to absence of a sense 
of pain over the greater part of the pericardium Absence of pain should 
not be taken as an indication of absence of pericarditis 

In the discussion, reference has been made to the presence of posterior 
accumulations of pericardial fluid, and this is another source of error in the 
diagnosis When the heart becomes adherent to the anterior part of the 
pericardial sac, fluid may accumulate for the most part posteriorly and com- 
press the lung in this region The most significant physical signs of peri- 
cardial effusion may then be found in the left side of the back, and it is common 
in such cases to be able to demonstrate in the region of the left scapula an 
area of dulness with bronchial breathing, egophony and increase in the speaking 
and whispering voice and diminished tactile fremitus 

Roentgen-ray examination also furnishes important evidence of pericarditis 
with effusion The shadow of the heart is triangular, and the sides of the 
triangle are straighter than normal as a result of obliteration of the indentation 
on each side at the junction of the auricles with the mediastinum, and on the 
left at the junction of the auricle with the ventricle 

Dr N W Green, New York The discussion and the reports of Dr 
Peterson’s cases have been stimulating and impressive I ha\e had limited 
experience with cases of effusion of the pericardium, but the discussion Dr 
Whittemore brought one or two points to mj mmd, one of which u as that 
when a patient has a streptococcic infection of the blood, the ph\sician con- 
siders the case hopeless A streptococcic infection of the blood predicates a 
blood-borne infection, and it seems to me that one should look for infection 
of the accessory sinuses, which in cases of diseases of the ear are often fol- 
lowed by pneumonia and sometimes by Sirepiococcus hcwolyticus infection of 
the blood I believe that it would be a good plan to determine whether there 
IS any thrombosis or lateral thrombus in the jugular vein If one could get 
nd of the primary source of the infection of the blood stream I do not think 
that Streptococcus heiiiolyttcus infection of the blood would necessarily indicate 
a fatal outcome I have had experience m one case of that kind, and the 
course of the disease was very much as I have outlined, first an infection of 
the ear, then of the mastoid, then in the jugular vein and then pneumonia 
The patient did not have pericarditis, but a Sti cptococctis hcmolyticus infec- 
tion of the blood 
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The inconstancy of these symptoms is undoubtedly produced bv the 
varying site of the hernial opening and the difference m the degree of 
functional adjustment of the thoracic and abdominal viscera It is 
evident that diagnosis by means of the history alone may be difficult, 










Fig 6 — Left diaphragmatic hernia Almost the entire stomach and a porbon 
of the colon are in the left thoracic cavity The omentum is adherent to the 
diaphragm and the under surface of lung 

however, such diagnosis is important and when possible, will obviate use- 
less treatment Because of the vague symptoms simulating some thoracic 
or abdominal disease, of which disease of the gallbladder and of the 
stomach are most common, operation may be advised Diaphragmatic 
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could not be stopped The cause of this bleeding remained obscure, although 
autopsy was performed The onlj thing the pathologist suggested ■was that 
the motion, tlie friction between the heart and the pericardium, both being 
granulating surfaces, had the effect of continuously brushing off the apexes 
of the granulations It seemed unusual I had never seen it described and 
had never heard any one speak of it The patient ivas not gnen a trans- 
fusion of blood This was a long time ago Clinically, the condition resembled 
hemophilia, it ma} be, hoivever, that this resulted from some alteration in 
the blood brought about by scarlet fever 

The second patient had a large suppurating pericardial sac which was 
opened under local anesthesia and drained rrith protective tissue The sac 
was irrigated daily The sac became clean, but the pus accumulated rapidh 
behind the heart A little later, the patient was treated by the instillation of 
mercurochrome-220 soluble, and the interesting fact was that in two or three 
hours after a dressing, w'hen we had cleaned the pericardial sac the patient 
began to have a free discharge of pus At autops}', an apical tubercuKni 
cavity w'as found w'lth a sinus running from it to the suppurating pericardial 
sac, we had been dealing wuth a secondary type of pericarditis and of a \ariet\ 
I have never seen described 

Dr DeW Andrus, Cincinnati I w'^ant to saj' onl 3 '^ a w'ord about two cases 
we have had in Cincinnati One of these patients had an abscess in the posterior 
portion of tlie pericardium He w'as an Italian ex-soldier and had been shot 
in the back of the neck, a piece of tunic becoming embedded in the tissues 
Before he came to us, he had had an abscess on the right side of the neck 
which W'as healed at the time of admission Follow’ing a stay in the hospital 
for tuberculosis, he was brought to the general hospital w'lth the diagnosis of 
abscess of the lung posterior to the heart Dr Heuer approached it from the 
side in the posterior axillarj' line, and to his surprise found that it was not 
in the lung, but in the pericardium The nature of the infection was not 
definitely determined Subsequent!}, the patient developed an abscess in the 
groin, and after repeated roentgenograms, we discorered a collapsing lesion 
of the upper lumbar vertebra Drainage of a lumbar abscess jielded the Upical 
sulphur granules and ray fungi 

The other case w'as that of a bor, about 18, who was stabbed o\er the 
sternum w’lth a knife His w'ound was closed before he came to the hospital Sub- 
sequently he developed shortness of breath, etc, which pointed to a mediastmitis 
A roentgenogram revealed llCt inches (3 77 cm ) of knife blade broken off and 
buried in the sternum Dr Heuer resected a portion of the st< rnum and 
costal cartilages, removing the knife blade, and found a suppuratne pen 
carditis The boy pursued a course similar to Dr Miller’s patient haring 
repeated small hemorrhages from the pericardium, which we felt were due to 
grating of the granulations wuth the pulsations of the heart Despite repeated 
transfusions, the patient subsequently succumbed to severe secondarr hemorrhage 

In the children w'ho come in with coincident emprema, pneumonia and 
pericardial effusion, we have found it useful to increase the margin of safetr 
Decrease the load on the heart by giving these patients o\}gen intranasalh 
Sometimes, even when the} are not cyanotic, the administration of owgen 
will make the breathing easier and reduce the load on the heart 

Dr Hugh Auchincloss, New' York Dr Peterson’s cases arc notewortln 
and most encouraging Our experience with suppuratne pericarditis at the 
Presb}tenan Hospital has been chiefly with adults The first patient who 
recovered w'as a child, the case was reported a number of rears ago b\ 
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hernia may be discovered by exploration of the diaphragm during an 
operation for some other condition, particularly an upper abdominal 
operation, if disease of the gallbladder or stomach is suspected but not 
found During the last year one esophageal hernia was found dunna 
an operation in a case with an indefinite history of cholecystitis in wlncb 
the stomach had not been examined roentgenologically prior to operation 



Fig 8 — Diaphragmatic hernia with about one third of stomach herniating 
through the esophageal opening, large perforating gastric ulcer high on the 
lesser curvature of the stomach 


TREATMENT 

The treatment in cases of diaphragmatic hernia in which the symp- 
toms are mild and there is no obstruction, may be medical Many patients 
go through life without sufficient symptoms to warrant operative inter 
vention In chronic cases with attacks of incarceration or obstruction 
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for drainage Drainage through the anterior \\all ot the chest is easi to 
perform under an anesthetic The closed si stem of drainage could be estab- 
lished with the pericardial sac draining into the pleural sac and then out The 
anterior drainage could then be established at anj time under local anesthesia 
Drainage along the straight sinus is another problem Accumulations haie 
been seen on the other side of the heart It seemed in the last case I had 
that accumulations of pus -were found in the place at which the pocketing 
appeared as well as behind the heart In mi case in which the method of 
open drainage was emploied, we used a surgical solution of chlorinated soda 
(Dakin solution), and placed the finger under the heart and a catheter straight 
around it, so that the catheter came up around the upper margin It was 
possible to keep that part clean b) drainage suction 

Dr. Petersox The diagnosis in these cases of suppuratiie pericarditis is 
not as simple as is generalh supposed The roentgenologist if I recall 
correctl}, made the diagnosis in all three of mi cases The roentgenogram 
IS the most laluable aid in settling the question of diagnosis 

I feel that Dr Hedblom s case of “primari’ pericarditis is open to question 
I merelj suggest that it might haie been one of tuberculous origin, as I cannot 
conceiie of am case being priman 

I feel that the prognosis, as I said in mj paper, depends largeh on the 
duration and seieritj of the original infection to which the pericarditis is 
secondan The mortaliti rate will be relatiieh higher in infants than in 
older subjects, just as it is in the empiema of infanci 

I want to thank Dr Lilienthal for answering the question about closed 
drainage of the pericardium I do not see that one can liken the drainage of 
the pericardium with drainage of the pleural caMti Not onh is the plnsiologi 
different but the phjsics to be considered in the former is also different 
I cannot see anj great adtantage in the closed method adiocated b\ Dr 
Whittemore and approted bi Dr Meter I feel, howeier that postural 
drainage is a step m the right direction 
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were employed, the type depending to some extent on the site of the 
opening m the diaphragm, as far as could be determined by roentgenologic 
examination If the opening was anterior, the abdominal approach was 
used, and if posterior, the thoracic approach 

Nineteen of these cases have previously been reported by Giffin 
Balfour and Hedblom,” who made a complete review of the cases in 
which operation was performed up to 1925 , 1 shall not include tliese cases 
in this report 



Fig 10— Exposure of cardiac end of stomach after reduction from hernial 
sac A large perforating gastric ulcer is shown high on the lesser curvature of 
the stomach, about 75 cm from the cardia and a large hernial opening just 
above and to the left of the esophagus The dotted lines outline the area of 
gastric resection 

In the last two years eight patients have been treated surgically In 
five of these there was no history of injury In three cases operation 
had been performed previously for the same complaint 


16 Balfour, D 
Injury, Ann Surg 

17 Hedblom, C 
and Seventy-eight 


C Nonstrangulated Diaphragmatic Hernia due to Indirect 

63 78, 1916 . , 

A Diaphragmatic Hernia, A Study of Three 
Cases in Which Operation was Performed, JAMA 


947 (Sept 26) 1925 
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The systolic blood pressure was 150, diastolic, 85 Dilated veins were not seen 
on the tliorax, and cyanosis was not present 

Operation was performed under local infiltration anesthesia -with procaine Indro- 
chloride A collar incision was made and a lipoma about twice the size of a hen’s 
egg was found lying beneath the sternothyroid and the sternocleidomastoid muscles 
It lay next to the right lobe of the thyroid gland, which seemed normal, and it 
extended downward into the anterior mediastinum for a distance of about 4 cm It 
was removed without difficulty by pulling it upward in much the same manner in 
which a substernal thyroid is removed The only muscle cut was the platisma 
Closure was made without drainage. Within a few hours after the operation the 
hoarseness had disappeared, and the patient stated that the dyspnea was not present 
He was discharged one week after the operation Six weeks later he w’as seen 
again following an attack of acute cholecystitis Hoarseness or dispnea Iiad 
not been present since the discharge He would not consent to an operation on 
the gallbladder 



After removal, the tumor was found to measure 9 b\ 5 cm On microscopic 
examination, it proved to be a simple lipoma 

This case, therefore, was one of lipoma of the anterior mediastinum 
which caused sufficient pressure to produce hoarseness, dyspnea, c}anosis 
and possibly a partial paralysis of the right leaf of the diaphragm b\ 
involvement of the right phrenic nerve 

The few instances of lipoma of the mediastinum which we could 
find recorded in the literature show only tw^o other cases besides our 
own in which an operative removal w'as carried out successful!} This 
IS probably to be explained by the fact that most of the other cases 
occurred during the early days of antiseptic surgery In some of the 
reported cases, the tumor w^as limited to the mediastinum , in some it 
occupied the pleural cavity also, wdiile in others it was located both sub- 
cutaneously and in the anterior mediastinum In all onh nine ca'^c*' 
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In one case the gallbladder was removed for gallstones at the time of 
repair of the hernia, and in one case the pyloric four fifths of the stomach 
was resected for a large perforating ulcer high on the lesser curvature 
of the stomach These lesions were undoubtedly partly responsible for 
the symptoms (figs 8, 9, 10, 11, 12 and 13) 

I prefer the abdominal approach in most cases The hfermated 
abdominal viscera can be brought under direct observation, and any 
injury that may be present m traumatic cases can be more readily 


I iron 



Fig 12 — Closure of hernia opening in diaphragm with interrupted linen 
catgut sutures, resection of four fifths of the stomach, anticolic anastomosis 
of cardiac end of the stomach to the jejunum with closure of pylonc end of 
the stomach 

/ 

repaired There is no danger of injury to abdominal viscera during 
closure of the hernia There is less deformity following operation, and 
the nsk of the operation and the chance of postoperative complications 
are probably less The abdominal approach permits exploration of the 
abdomen for other associated lesions which may be the cause of part 
of the symptoms These lesions may be surgically treated at the same 
time if it IS thought advisable If the patient’s condition does not permit 
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including our own, have been reported Probabl}' tlie condition is much 
more frequent than this small number of cases would indicate There 
are several instances of intrapleural lipoma developing apparentlv from 
the subpleural fat, but tlrey are not included in this report The case 
described by Czerny ^ is an example of this 

In his classic treatise on pathologic anatomy m 1856, Cruveilhier 
stated that during an operation for the removal of a lipoma on the 



Fig 4 — Appearance of specimen after remo\al in authors case 


front of the sternum, several prolongations were obser\ed to continue 
into the anterior mediastinum Most of these uere withdrawn and cut 
off The patient died of suppuration of the anterior mediastinum 
Cruveilhier also mentioned that Morel-Lavaller renioted the superficial 
portion of a lipoma, which continued into the anterior mediastinum, from 
the sternal region The mediastinal portion \\as not disturbed 

1 Czerny Exstirpation ernes kopfgrosscn subpleuralcn lipoms W len mcd 
Wdmschr 25 156, 1875 
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combined method I have not found this necessary, but undoubtedly 
there are cases in -which a satisfactory result cannot be secured in any 
other way ^ 

Gastric lavage should always be carried out just before operation 
and the tube left m the stomach or inserted after the abdomen is opened 
This not only relieves the stomach of gas and thus aids in the reduchon 
of the hernia, but also helps to determine the position of the cardia, 
this may be helpful in cases of esophageal hernia with adhesions and 
permits more accurate closure of the opening 

In seven of the cases the hernial opening was closed with chromic 
catgut reenforced with linen sutures In one case the defect in the 
diaphragm was so extensive that closure was impossible, and the stomach 
was sutured to the abdominal wall 

There were no deaths, and convalescence was uneventful in all cases, 
except for minor complaints The results, as shown by replies to recent 
questionnaires, are satisfactory, but some are too recent to be considered 
final The most recent operation was performed three and one-half 
months before this paper was written Four patients say that their 
symptoms have been completely relieved The hernia was of traumatic 
origin in three of these The fourth patient did not give a history of 
injury, and gastric resection for ulcer high on the lesser curvature of 
the stomach was performed as well Two patients continue to have 
moderate gastric symptoms without evidence of recurrence four months 
and SIX months, respectively, after operation In the case in which part 
of the diaphragm was absent and the stomach was sutured to the 
abdominal wall, relief has been only partial In one case the hernia and 
symptoms recurred two months after the operation 

SUMMARY 

The embryonic formation of the diaphragm predisposes to herniation 
at certain sites 

The symptoms of diaphragmatic hernia are varied, and clinical diag- 
nosis IS difficult without the aid of roentgenologic examination Obscure 
upper abdominal symptoms demand roentgenologic examination of the 
diaphragm Roentgenologic examination is often helpful in determining 
the site of the hernial opening When the diaphragmatic hernia produces 
mild symptoms without incarceration of -viscera, the patient may be kept 
under observation and medical management, but progression of symp 
toms calls for operation Definite attacks of obstruction due to incarcera 
tion or strangulation of abdominal viscera demand operation 

The operative approach may be thoracic, abdominal or combined 
abdominal-thoracic, but the abdominal is usually preferable or the com- 
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case of a bo}^ aged 22 months, from whom he successtulh remo\cd 
a lipoma of the anterior mediastinum There was a painless su elling in 
the front of the chest, which had grown steadily The tumor was o\er- 
tymg the fifth, sixth and seventh costal cartilages It had a lohiilated 
surface and was adherent to the adjacent tissues but not to the skin At 
operation an incision was made parallel to the sixth rib, and a fatt} mass 
was found passing through the sixth intercostal space into the tlioracic 
cavity The sixth and seventh costal cartilages were resected, and a 
circumscnbed fatty tumor was easity removed Recover} was excellent 
Microscopic examination of the mass showed it to be a simple lipoma 
In 1925, Lemon ® reported the case of a man, aged 46, who had d\ spnea, 
swelling of the neck, cough, loss of weight, tumor m the left supra- 
clavicular fossa, dulness over the upper sternum and distant breath 
sounds over the chest Two biopsies were performed, the first of which 
was said to show an osteochondrohpoma and the second a lipoma The 
patient weighed 221 pounds (100 2 Kg) The veins m the upper 
part of the body became dilated Vertigo, somnolence, dyspnea, cyanosis 
and edema developed, and the patient became gradually worse At 
autopsy a lipoma of the anterior mediastinum w'as found w^hich was 
adherent to the trachea, aorta and right lung 


6 Lemon, W S Lipoma of Mediastinum, ]M Clin N Amer 8 1247, ]926 
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but covered by the liver anteriorly, was a large opening, a congenital defect 
of the diaphragm, through which portions of the gastro-intestinal tract 
had slipped into the thoracic cavity In pulling further, we could slowly cet 
a good portion of the intestines into the abdomen, but at the same moment 
some fecal matter escaped I was extremely sorry that I had decided to start 
the operative procedure by way of the abdomen With such a large portion of 
intestines in the thoracic cavity, the lung had to be compressed matenallv 
on that side for a long time With 1 mm of oxygen pressure, one could have 
overcome any difficulty so far as a large opening in the chest was concerned 
I should have made an intercostal incision and determined the condition I 
could have seen it easily because a constriction of the middle of the transverse colon 
was causing the trouble There was a clear local gangrene at this place The 
primary intercostal incision would have been the better surgical procedure 
After I had seen that there was a suppurative condition, I could have worked 
from above and below 


I have drawn a number of lessons from that case in addition to realizing 
the necessity for gastric lavage I rvould never advise starting with an 
abdominal incision in a complicated case of diaphragmatic hernia There is 
no harm in performing an exploratory thoracotomy Had I have done so, I 
would have found the gangrene of the intestine and the hernial aperture at 
once, which was utterly impossible by way of the abdomen, because the right 
lobe of the liver was lying in front of it 

From a technical point of view, I would say as in so many other cases, 
that one must consider the individual case, as was emphasized in a number of 
other thoracic diseases 


Dr Harrington’s eight cases make a wonderful series for one man to 
observe in such a comparatively short time, but he is working at the Mayo 
Clinic with Its unlimited material All his patients were operated on by 
way of the abdomen, and every patient has recovered, which speaks for 
itself Yet I would say again, let us consider each case by itself, and when there 
seems to be a great deal of complication let us start the operative procedure by 
way of the thorax Personally, I would then add an abdominal incision, so tliat 
I could see how I could replace the abdominal organs and secure them with 
sutures before the hole in the diaphragm was closed 

Dr Truesdale, Fall River, Mass Dr Harrington has demonstrated m a 
picturesque and practical manner those developmental deficiencies m the 
diaphragm that may be conducive to the occurrence of hernia He has shown, 
too, that the stomach is more often involved in cases of hernia than any other 
of the abdominal viscera When the stomach passes through the opening 
in the diaphragm, it can pass back and forth, and unless it is marke y 
constricted, it can be relieved If a portion of the stomach has passed throug 
the diaphragm and it becomes constricted, a stomach tube cannot be placed m 
that portion of the diaphragm which is above the constriction 

The stomach never becomes strangulated, because there is great elasticitv 
to the hernia ring When it fills with gas the pressure expels the conten 
below the diaphragm and thus empties To prepare the patient for operatio 
by washing out the stomach, as Dr Harrington describes, is the best po iC}^ 
without a question It is seldom if ever necessary to operate for hernia o 
the stomach, as an emergency measure 

On the other hand, that type of case which involves the small intestines 
and the transverse colon, which, as the statistics of Dr Harrington an 
Dr Hedblom have shown, is nearly 50 per cent of all cases, often presen 
the picture of acute obstruction 
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Rowlands ^ found records of nvo cases in Guy’s Hospital, London, from 
1856 to 1920 Cruickshank » discor^ered two cases in a series of between 
1,700 and 1,800 necropsy examinations , Rendich ® reported two cases out 
of 5,033 clinical examinations at Bellevue Hospital, New York, 
Macmillan ^ found but three cases m 15,000 roentgenologic exammahons 
at United States Army General Hospital No 1, Beclere,® m 5,000 
roentgen-ray examinations, found two cases , Mornson ® reported forty- 
two cases of 3,500 gastric cases studied, and Carman,^'’ in 1924, gave 
the ratio in the Mayo Chmc of 1 18,000 

ANATOMY 

The diaphragm is a single independent dome-shaped muscle arising 
from the circumference of the lower part of the thorax and when 
normally formed completely separates the abdominal and thoracic cavi- 
ties The muscular structure of the diaphragm in the adult person is 
divided into three portions according to tlieir origins, the sternal, the 
costal and the lumbar The sternal is the weakest of these portions 
and the lumbar the strongest All three portions are inserted into the 
margin of the central tendon The sternal portion consists of a few 
slender fasaculi arising from the posterior surface of the \}phoid 
cartilage There are muscular deficiencies on each side of the cartilage 
filled with areolar tissue and covered with pleura and peritoneum 
through which the superior deep epigastric vessels pass Tliese defi- 
ciencies are called the foramina of Morgagni or Larj's’ spaces The 
costal portion forms the main part of the dome of the diaphragm and 
arises by broad bands of muscle from the lower six costal cartilages 
and from the eleventh and twelfth ribs, interdigitating with the trans- 
versalis muscles This portion covers the greatest area There are 
often areas devoid of muscle tissue betvv'een the individual bands that 
arise from the vv^all of the chest The lumbar portion arises from the 

4 Rowlands, E R B A Case of Diaphragmatic Hernia, Guv’s Hosp Giz 
34 426, 1920, Diaphragmatic Hernia, Guv’s Hosp Rep 71 91, 1921 

5 Cruickshank, J N Two Cases of Congenital Diaphragmatic Hernia, 
Glasgow M J 105 81, 1926 

6 Rendich, R A The Radiographic Examination of the •Himcnlarv Tract 
with Analysis of Routine Examinations of 5,033 Hospital Cases, J Radiol 5 
124, 1924 

7 Macmillan, A S Diaphragmatic Hernia, 4m J Roentgenol 7 143, 193J 

8 Beclere, quoted by Mornson Diaphragmatic Hernia of Fundus of 

Stomach through the Esophageal Hiatus, J A M A 84 161 (Jan 17) 1''25 

9 Morrison, L B Diaphragmatic Hernia of Fundus of Stomach Through 
the Esophageal Hiatus, J A M A 84 161 (Jan 17) 1925 

10 Carman, R D, and Fineman, Solomon The Roentgenologic Diagnosis of 
Diaphragmatic Hernia, with a Report of Seventeen Cases, Radiologv 3 26 1924 
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ficulty in reducing the hernia The bowel and omentum were tied around the 
opening on the under side, and I could not remove the adhesions without 
injuring the intestines, so I continued the incision downward, opened the 
peritoneal cavity and operated from below and above, cut the diaphragm out 
from the hernial opening toward the periphery, reduced the bowel and 
omentum and sewed up the enlarged opening in the diaphragm That operation 
was performed first by Berard in France His patient succumbed, undoubtedly 
because Berard was obliged to operate during a period of acute intestinal 
obstruction Then another French surgeon, Anvray, repeated the operation on 
a patient with intestinal obstruction who had come to him reasonably early 
He succeeded in reducing the hernia, and his patient recovered 

Dr Stone of Baltimore had a similar case, in which he made first an 
abdominal incision and then an incision through the wall of the chest 

The extension of the lapel incision is simple It just crosses the diaphragm, 
so that one does not need to open the abdominal cavity any more than from 1 to 2 
inches (2 5 to S cm ) in order to have access to the adhesions on the under 
side Dr Stone’s patient recovered His difficulty was above the diaphragm, 
and it seems to me that in those cases the thoracic incision gives more ready 
access to the diaphragm and will serve a purpose which cannot be obtained 
by the peritoneal route alone 

Dr L T LeWald I should like to call attention to two conditions in 
which *an operation should not be performed unless some complication has 
occurred I refer particularly to complete absence of the left half of the diaphragm 
Dr Harrington referred to that under his heading "partial absence’’ The 
other condition is that which occurred in a case referred to by Dr Meyer, 
the disease was thoracic stomach, in which there is no deficiency in the 
diaphragm, but the stomach is developed above the diaphragm Dr Harrington 
spoke of the development of the diaphragm just at the time that the stomach 
was also developing, and it is now possible to conceive of the stomach as being 
developed above a perfectly developed diaphragm Pcrcival Bailey first called 
attention to this in the dissecting room I have reported two cases of this sort, ’ 
and another case has been recently reported in Liverpool by Roberts’" In one 
of my cases the roentgenograms determined the exact position of the diaphragm 
in relation to the stomach and the stomach was above the intact diaphragm An 
operation was performed because the child had twenty-four hour retention m 
the stomach because of pyloric obstruction He was undersized, and at the 
age of 7 he was smaller than a boy of 4 Dr Downes performed a gastro- 
enterostomy 

The other problem is to determine roentgenographically whether there is 
need for operation in a case of complete absence of half of the diaphragm, an 
then to operate only on such patients as show some complication 

I should like to ask Dr Harrington if he can explain how this complete 
absence of half of the diaphragm occurs 

I have two patients of this type In one case, we feel we have been able 
to demonstrate the fact that the diaphragm is absent completely by comparing 
it with a normal side view There is no evidence of a diaphragm on the e 
side In the other case intestinal contents in the chest cavity, the stomac 
down in the pelvis and only one leaf of the diaphragm are demonstrated 

18 LeWald, L T Congenital Absence of Left Half of Diaphragm, Arch 
Surg 14 332 (Jan ) 1927 

19 Roberts, R E Brit J & Radiol 32 11 (Jan ) 1927 
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portion of the diaphragm arises chiefly from tlie inner lumbocostal arch 
with only a few fibers arising from the external lumbocostal arch There 
IS usuall} a triangular space of muscular deficiency behveen the outer 
crus of the lumbar portion of tlie diaphragm, tlie last muscular part of 
tlie costal portion of tlie diaphragm and the twelfth nb The apex of the 
triangle is curi^ed upward and forward toward the tendinous portion of 
the diaphragm The base is turned downward and somewhat backivard 
and partly rests on the twelftli rib, but sometimes it extends m front of 
the body of the psoas muscle The borders of this hiatus are muscular 
and are more or less of sphmcter-hke construction The space is closed 
by a membrane which consists of two sheaths , tlie upper sheatli comes 
from the pleura, and the lower sheath is thin and is a continuation of the 
iliac fasaa This space was first described by Bochdalek, in 1848, and 
has been named the foramen Bochdalek 

The central tendon of the diaphragm is reniform, mth the central 
portion slightlj curved and extending into the dome, of which the 
greater portion is on the right side At the base of tins right portion 
and entirely uithin the tendon is a large quadrilateral foramen which 
giies passage to tlie inferior vena cava This opening is on a level with 
the disk between tlie eighth and ninth dorsal vertebrae 

The diaphragm receives its innen^ation from the phrenic ('usually 
from the fourth and sometimes through branches from the third and 
fifth cenucal roots), the S3'mpatiietic and the intercostal nerves which 
send motor and sensor}'- fibers to its penpheral parts (fig 1) 

EMBR\ OLOG\ 

The formation of the diaphragm from embr}mnic structures is a 
highly complex process, as its muscular elements are derived from 
several sources 

The anterior, lateral and central parts, whicli comprise tlie greater 
portion of the diaphragm in the adult, are formed from the transverse 
septum and fused ventral mesenteri The remaining, posterolateral 
portion IS formed by the fusion of the dorsal mesentery and the meso- 
derm denved from the receding wolffian body and the pleuroperitoneal 
membrane derived from the pulmonar}^ ridge It is difficult to determine 
the exact amount of the muscle tissue that is derived from each of these 
structures, as there is probably considerable Aariation, but it is also 
probable that the dorsal mesenterv forms the posterior and central 
portions containing the esophageal opening The mesodermic cells from 
the receding wolffian bodv form the right and left cnira The pleuro- 
pentoneal membrane grows ventrally and closes the remaining opening 
(hiatus pleuroperitonalis) behveen the peritoneal celom and pleural 
celom, b} fusing with the transverse septum, and forms the lateral 
portion of the diaphragm Failure of fusion or proper deposition of the 
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Fig 14 — The chest before the barium meal 



Fig 15 — The stomach immediately after the barium meal 
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In the foregoing it is seen that embryonic herniation would occur 
most commonly m the embryo from 11 to 20 mm Congenital herniation 
of somewhat later formation can be explained on many of the same 
grounds It is due to the failure of parts of the diaphragm to mature or 
to excessive degeneration of muscle elements in the formation of the 
central tendon 

CLASSIFICATION 

Numerous classifications of diaphragmatic hernia are based on 
embrjmlogy, etiology, pathologic anatomy, the site of the opening in the 
diaphragm, the presence or absence of a sac, the contents of the hernia 
and other conditions It is difficult or impossible to make most of these 
classifications chmcally, they can usually be made only after operation 
or at necropsy From a clinical and surgical standpoint, the history' of 
injury is important in determining the type of treatment to ne insntuted 
and the probable prognosis in surgical cases Better results are usually 
obtained from operation in cases of traumatic origin than in the cases 
due to embryonic defects For this reason I have classified all types in 
two mam groups, nontraumatic and traumatic, and subdivided these 
according to the various common types as follows 

I Nontraumatic 

1 Congenital, due to embryonic deficiency, of which the most common 
sites m probable order of frequency of occurrence are (a) through 
the hiatus pleuroperitonalis (foramen of Bochdalek) without an enclos- 
ing sac, {b) through the dome of the diaphragm, (c) through the 
esophageal opemng, (d) through the foramen Morgagni and (c) 
through the gap left by absence of the left half of the diaphragm 

2 Acquired after birth through an embryonic fusion point of the dia- 
phragm, it may occur at sites named under congenital tjpes 

II Traumatic 

1 Indirect injury to diaphragm, it may occur at any point but usualh 
through an embryonic fusion point, the result of crushing injuries 
and usually with a sac 

2 Direct injury to the diaphragm, the hernia may occur at anj point and 
IS usually the result of penetrating wounds (gunshot or knife wound) 
and usually without a sac 

MAYO CLINIC SERIES 

Since 1908 fifty-one cases of diaphragmatic hernia have been diag- 
nosed at the Mayo Clinic, of this number twenty-four were not con- 
sidered surgical In the latter the diagnosis was made by roentgen-raj 
exarmnation during the course of the general examination, and it was 
not thought that the hernia was producing sufficient symptoms to war- 
rant surgical intervention at that time Many of the patients are under 
treatment for other conditions and return for obsen^ation from time to 
time , ultimately some of them will probably come to operation It is of 
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this procedure could scarcely be imagined, the heart being under my fingers 
After the heart had been massaged for about half a minute, its beat imprLd 
considerably, and within a minute it had returned to about as good a condition 
as it had been in before the emergency occurred 

The hernial opening was an enlargement of the esophageal hiatus m a 
direction to the left and slightly forward It was large enough to admit three 
fingers There was no hernial sac, merely an open window leading directly 
into the pleura After the stomach had been emptied of its fluid with the 
aid of a stomach tube, the hernial opening was closed by four silk sutures, a 



Fig 17 —Large bowel after barium clysma 


procedure which was rendered somewhat difficult by the fact that the aiitenor 
border of the opening was partly concealed by the liver which had to be rawn 
forward to permit placing the suture After the end of the operation some 
fluid was removed from the trachea and bronchi through the bronchoscope 
by Dr Kernan The patient did fairly well at first, but died on the following 
day 

The hernial ring in this case was not a separate opening but an extension 
of the esophageal hiatus The esophagus came down through it in the 
way The cardiac end of the stomach was in the abdomen , the rest of e 
stomach, about four fifths of it, being turned upward, formed a sharp 
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The average duration of symptoms at the time of operation was 
nine and a half years, seventeen of these patients gave no evidence of 
injury, while ten dated tlie onset of their symptoms from severe injuries 


SYMPTOMS 

The sjmiptoms are dependent on the organs involved in the hernia 
Lacher states that every abdominal organ except the genitalia, bladder 
and rectum has been found in the thorax at least once It is apparent 
that the symptoms will be varied and inconstant , in general they may be 
divided into thoracic symptoms, which are probably least noted, and 
abdominal symptoms, which are the most constant The thoracic 
symptoms are caused by encroachment on the pleural space with impair- 
ment of respiration and circulation The most common of these are 
dyspnea, cyanosis, palpitation of the heart and pain or sense of fulness 


-Esophagyis, > 



Fig 3 — The portion of tlie herniated stomach posterior and to the right 
of the esophageal opening with pressure and partial obstruction to the lower 
portion of the esophagus is shown 


in the chest These are present in varying degrees and combinations, 
depending on the site and degree of the encroachment on the pleural 
cavity, or they may not be present at all The abdominal symptoms are 
caused by incarceration of the abdominal viscera in the hernial opening , 
tins causes disturbance of the function of the organs involved, varying 
from slight irritation to strangulation and obstruction 

Morrison ® states that the most constant symptom is pain just above 
or anterior to the ensiform cartilage The symptoms often simulate 
irregularly those of peptic ulcer or cholecystitis with hemorrhage, or 
pain radiating to back or left shoulder, gastric distress, palpitation at 
night and inability to he on the back or left side without regurgitation of 
acid fluid He states that all but one of his fort} -two cases had been 


12 Lacher, quoted b} Unger and Speiser A^m T Roentgenol 15 135 1926 



PRELIMINARY MEDICATION IN GENERAL 

ANESTHESIA 

WITH SPECIAL reference TO THE MARGIN OF SAFETY AND 

postoperative lesions of the lung 
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The reasons for giving preliminary medication are to prevent 
psychic shock, to increase the margin of safety, to modify or abolish 
any and all untoward symptoms during induction and maintenance of 
anesthesia and after opeiation, and, most important of all, to prevent pos- 
sible pathologic lesions in the lungs Preliminary medication should be 
given regardless of whether the anesthesia is local, spinal, regional or 
general In the search foi a suitable agent for preliminary medication, 
magnesium sulphate should be considered It synergizes with morphine 
by prolonging its effect, and if ether is used, the magnesium sulphate 
deepens the anesthesia 

Table 1 is a summary of cases from more than 200 similar cases selected 
m sequence at the Presbyterian Hospital of New York City in which 
400'cc of a sterile 4 per cent chemically pure magnesium sulphate solution 
(4 drachms [15 5 Gm ] of the salt) was given by hypodermoclysis one 
and a half hours before operation ^ Three eighths of a grain (24 mg ) 
of morphine in divided doses was given by hypodermic injection When 
magnesium sulphate was used, the average time after operation before 
a sedative was required was sixteen hours Table 2 shows a parallel 
senes of cases in which morphine alone was given The average time 
after operation that a sedative was given was four hours 

Table 3 shows a second series of cases, in sequence, from another 
hospital in which 6 cc of 25 per cent solution of magnesium sulphate 
divided into three doses, each dose containing one eighth of a grain (Sing ) 
of morphine sulphate, was injected intramuscularly as preliminary medi- 
cation to nitrous oxide-oxygen and procaine anestliesia The gases are 
used only to render the patient unconscious and to complete the analgesia 
The patient remains pink, and the usual signs of third stage anestliesia 
are not present Table 4 gives the results in a parallel senes of cases m 
which morphine dissolved in water was given The results in each hos- 

1 Gwathmey, J T , and Greenough, James Synergistic Analgesia wit!) 
Nitrous Oxide — Oxygen and Magnesium Sulphate, M Rec 100 583 (Oct 
1921 
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after meals, (2) inability to take quantities of food, (3) a sense of 
smothering or distress and (4) inability to vomit or belch gas during an 
attack (figs 2 and 3) 

The most constant symptom in the surgical cases at the Mayo Clinic 
was epigastric pain , it was noted in practically all cases In four cases it 
radiated to the thorax anteriorly, m three cases to the back, and in two 



Fig S — Left diaphragmatic hernia, abdominal left rectus incision, almost the 
entire stomach in the left thoracic cavity, a portion of trans\crse colon and 
spleen having been removed from the cavity Insert a shows hernial opening to 
left of esophageal opening with large cavity in the left lower thorax Insert b 
shows closure of hernial opening with interrupted catgut reenforced with linen 
sutures after a phrenic neurectomy 


cases to the left shoulder The other symptoms in order of frequcnc\ 
were regurgitation of sour fluid or food, vomiting, gastric distress and 
distention with difficulty in belching of gas at times, distress immediatelj 
after eating, hemoptysis and melena 
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safer agent Acetylene has passed the experimental stage, having been 
used in thousands of cases in Germany « Propylene is still m the 
experimental stage and should not be used clinically at this Ume The 
best results with these agents are obtained by using nitrous oxide and 
ethylene in combination , nitrous oxide and oxygen should be used at 
first and ethylene should be added when unconsciousness ensues The 
anesthetic is then continued with nitrous oxide, oxygen and ethylene 
In regard to immediate safety for life, ether has a wider margin than 
any of the gases described Its use is increased m value by premedication 
more than any other general anesthetic, as the following experiments 
show ‘ 

REPORT or EXPERIMENTS 

IVilItottf Preltiiimaiv Mcdtcalwn—On June 15, 1915, at 10 30 a m, a dog 
weighing 13 Kg was given 0 5 cc of 2 per cent morphine solution At 11 34, 
intravenous administration of ether was started At II 383/^, complete anes- 

Table 5 — Comparison of Analgesic and Ancsthchc Doses of Propvknc, 
Acetylene, Ethylene and Nitrous Ortdc, With and 
IVithout Prehnnnary Medication 


Results Obtained 

I 



^ 

with Preliminary 

Without Prelimlnttry 


Mediention 

Uedlcatton 


/ — 

Completo 

* 

Complete 



Annlgcsln, 

Anesthesia, 

Analgesia, 

Anesthesia, 


Percentnge of 

Pcrccntnpcof Pcrccntngeof Percentageoi 


Anesthetic 

Anesthetic 

-Anesthetic 

Anestnetic 

Cases 

Qns 

Gas 

Gas 

Qns 

Propj Icnc-oxygcn 

28 

60 

50 

50 

Propylene nir 

3G 

4G 

46 

46 

Acetylene-oxygen 

41 

41 


75 

Ethylcnc-oxygcn 

73 

03 

S/ 

64 

Nitrous oxygen 

91 

03 




thesia was obtained by the use of 134 cc of ether solution At 11 42, respiratory 
failure occurred , only 99 cc more of the ether solution was required 

The animal was then resuscitated by artificial respiration A period 
varying from four to seven days or more was allowed for recovery After this 
rest, the experiment was repeated as follows 

IVifh Pi chminary Medication — On Sept 7, 1915, at 2 50 p m, 05 cc of 
2 per cent morphine solution was given At 3 10, 6 05 cc of paralde y e 
and 13 Gm of potassium bromide were given At 3 59, intravenous adimn 
istration of ether was started At 401%, complete anesthesia was ' 

using 87 cc of ether solution At 409%, respiratory failure occurred, 245 cc 
more ether solution was required 

In both experiments the dog received sufficient morphine to make him e^^y 
to handle, so this factor can be excluded from the final result Without p 

6 Gwathmey, J T Ethylene and Preliminary Medication, Arch Surg 

10 568 (Jan ) 1925 g25 

7 Gwathmey, J T Anesthesia Reviewed, New York M J ‘O'* 
(Oct 28) 1916, 104 895 (Nov 4) 1916 
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of the herniated abdominal viscera, operation is usually indicated In 
acute cases due to penetrating wounds with rupture of a viscus, imme- 
diate operation is demanded In acute cases due to indirect injur^^ of 
the diaphragm without injury to tlie viscera, palliative measures are 
probably preferable until the shock of injury and the acute symptoms 
subside Gastric lavage is often of great assistance in relieving the 
acute gastric symptoms Placing the patient in Fowler’s position often 
relieves the respiratory embarrassment Stimson stated that induction 
of artificial pneumothorax before operation may reduce the shock and 



Fig 9 — High right rectus incision, one third of the stomach herniating througli 
esophageal opening of diaphragm Many adhesions of the piloric end of the 
stomach to under surface of the liver, due to a previous operation on the gall- 
bladder The insert shows a diagrammatic sketch of the portion of the stomach 
above the diaphragm, containing ulcer 

aid m the reduction of the hernia The patient should be so placed 
on the operating table that the abdominal viscera graMtate touard the 
pelvis I prefer a semi-upright position with the head and thorax tilted 
well back 

The method of approach may be thoracic or abdominal or a combina- 
tion of the two In the twent) -seven surgical cases, all three methods 

IS Stimson, P M Congenital Diaphragmatic Hernia of the Rigid Side 
Its Diagnosis in life, Arch Pediat 40 647, 1923 
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The albino rats employed were obtained from one source and were 
kept on a constant, well balanced diet for at least two weeks before the 
tests were made After fasting for from sixteen to twenty hours imme- 
diately before tbe experiments, they were weighed and the preliminary 
medication injected, the dosage being computed on the basis of kilograms 
of body weight Water was supplied during the fasting period 

Four animals were employed for each experiment Two were given 
intramuscular injections of 08 cc of magnesium sulphate solution (SOper 
cent) per kilogram of body weight with procaine hydrochloride (2 5 per 
cent) and morphine sulphate gram in 2 cc ) Ten minutes after the 
preliminary injections, all four animals were placed in the gas chamber and 
were given the same mixture with the gages set, so that all were killed 
within thirty minutes The controls jumped around and struggled 
against the anesthetic The animals receiving the preliminary medica- 
tion fell asleep without going through a stage of excitement After the 
animals were killed with the anesthetic mixtures, necropsy was imme- 
diately performed Lesions m the lungs occurred m the ones that did 
not receive preliminary medication , gross examination showed distention, 
edema and congestion After ether was used, it was not unusual to 
find atelectasis involving one or more of the lobes The lungs of the 
animals that received preliminary medication were relatively normal 
Illustrations of this condition are given in Nelson’s Loose Leaf Surgery® 

CONCLUSIONS 

The preliminary medication suggested for clinical purposes is an 
injection of morphine sulphate, one-eighth gram dissolved m 2 cc of 
magnesium sulphate solution (50 per cent) This is to be repeated once 
or twice at twenty or tlurty minute intervals, according to the age, 
weight and general condition of the patient If an idiosyncrasy is 
present, it will develop before the time for the third dose One fourth 
of a gram of morphine is usually sufficient for women 

If the patient is to be put to sleep entirely, we give, in addition to the 
hypodermic injections, a small dose of ether, 2^4 ounces (142 cc), b} 
rectum, paraldehyde, 2 drachms (7 8 Gm ) and olive oil, sufficient to 
make 4 ounces (118 4 cc ) Any nurse can give this retention enema, 
and the procedure does not require an anesthetist, as surgical anesthesia 
would never be induced by this medication If nitrous oxide and oxygen 
are used, the oxygen should be increased to 30 or 50 per cent, instea o 
the usual 9 or 10 per cent If procaine hydrochloride is used for t e 
skin and the peritoneum, the same percentage is required as wou 
used if preliminary medication had not been given If chloroform an 
ether are used, only a few drops are required 


9 Nelson’s Loose Leaf Surgery, vol 9, opposite p 514 



